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Biographical Memoirs of M. Hallb" avd M. CoRyjSART. 
By Baron Cdvikr. 

1. Biographical Memoir of M. Hall^. 

Jean Noel Hallk', bom at Paris, on the 6th January 1754, 
was of a family, several of whom had become distinguished in 
the artsf. His father, grandfather, and one of his uncles, had 
been excellent painters, and he had himself applied to drawing 
with great success. This inclination was naturally favoured by 
a pretty long residence at Rome with his father, who was di- 
rector of the French Academy in that city, and, in fact, he 
studied there, with great assiduity, the monuments of ancient 
art, and the works of the great artists of the sixteenth century ; 
but, among his father''s acquaintance, he at the same time met 
with two men of science, the French Franciscans, Jocquier and 
Lesueur, the commentators of Newton, and their conversation 
opened to his mind another prospect. He was always characte- 
rized by a remarkable accuracy of judgment; and the sciences 
founded on calculation and experiment, offered to this predomi- 
nant quality of his mind greater attraction than the arts, whose 
prindpal source will always be a lively imagination, and a great 

" Read st the Royal Insliiule of France on the 1 1th June 1827- 
f Claude Ou; Hallt, his grandfather; Noel HaM, hi9 fiitl 

BeslAUtB, Jouvecet and La Foase, his kinsmen. In the number w 

the poet Lb Fosse, the author of Manllus. 

OCTOBER DECEMBER 1899. A 




S Biographical Memoir ofM. Halle, 

degree of sensibility. On his return, a domestic example coni- 
firmed him in this new pursuit. 

Anne Charles Lorry*, one of the most able and most es- 
teemed physicians at the end of the last century, was his ma- 
ternal uncle. Charmed mth the steadiness he discovered in 
bis young friend, be wkhed to make him fait pupil and succes- 
sor, and soon gained him entirely to medicine. In vain did the 
protectors of hb family hold forth to him brilliant expectations 
in tbefinancefr;^ nothing could shake his resolution, and, after 
attending the schools in conformity to the established rules, he 
took his first degrees in 1T76. 

The knowledge and clearness of understanding, of which he 
gave proof in his first exercises^ so much discingoished him, that^ 
even before he had in form received the doctor^s cap, the 
founders of the Boyal Society of Medicine wished to have him 
as a companion in their labours ; — a precocious honour, which 
afterwards prevented him from obtaining in the Faculty the title 
of Regent Doctor. The same affront has been ofiered to Fouiv 
croy, and other individuals cff the highest merit, and from the 
same motive,— *the childish jealousy which led the Faculty to 
consider the Royal Society as a rival body, and which inducedf 
them to vow an implacaUe hatred agmnst thoseof their own men^ 
bers, who had consented to let their names be inscribed on the 
lists of the Sodefy. It will be remetnbared that this antipathy ex« 
dted the most ridieulons dissensions among the physicians of die 
capital, and gave rise to a multitude of odious libels and satires ; 
but what may already give a favourable idea of the gentleness 
and modestv of M. Hallos cimracter, as well as of Che esteem 
whidi liieseqiitditieB inspired, js^ that, in productions, in which 
men cf the highest reputation V9<ere not spared^ he was leai' 
fldbttsed than any of his brethren. Keeping, in feet, at a dis- 
tance AtHn all intrigue, thinkiyig only df the ekicidation of his^ 
an by whatever md the sctenoes ^Nmld yield to it^ btrt never va- 
luing himself on his successes or his discoveries^ and not seeking^ 
a popular reputation, he did not offend the vanity, or interfere 
with the interest, of any one. The study of medicine appeared 
to him sufficient to occupy a lifetime. Nothing that relates i9r 

• Son of Francis Lorry, and brother of Paul Charles Lorry, both profes- 
iors of the FaciAty of Law. 
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man as a physical and moral agent, was, in liis opinion, uncon- 
nected with that noble science ; and, in the diaintereated feelings 
towards it which he experienced, he viewed as marks oF imbeci- 
lity all endeavours to gain the estimation of a public, destitute 
of every thing that would qualify them to judge. He, there- 
fore, remained constantly beside liis patients, or in his closet, 
observing the progress of natural history, chemistry, natural 
philosophy, and even of political economy and the welfare uf 
all ranks, not less than of physiology and anatomy i but al- 
ways considering these sciences in their relations to the health 
of the species, and to that of individuals. It will readily be un- 
derstood that, after forming to himself so enlarged ideas of me- 
dicine, after prescribing to himself so extensive a course of 
study, he would not be in haste to bring himself forward to 
pubhc view ; and, in fact, excepting his labours at the Society 
of Medicine, of which he was one of the most industrious mem- 
bers •, and the care which he bestowed on the publication of 
some writings of his uncle -f, he does not seem to have brought 
rurward any work, or to have engaged in any public emptoy- 
ment, up to 1796, when he had already passed his fortieth year. 
^till, while he was thus laboriously improving himself, he had 

• We find, by him, in the Collectinn of Memoirs of the Royal Sodety of 
Medicine:, a Report on the Properties ami Effecle of the Root of TooOt-umrl in tita 
rwaAM»< qf Itch ! Obiirvatvaa rm the Pheiu/nena and Variatioiu which Ihe 
Uiiat prieaU in a State qf Health ; and on two examinatiotu of dead bodies, 
viiich presented phenomena very different frnm those which the diaenBe 
Kaned to indicate. In the lirst there waa a scirrhous induration oj Ihe sla- 
noiiA : in the other a iHmrganiMalvm of Ihe kidngge. A Hemoir, On (Ae ^ffheii 
qf ConpAM- given in large Doeta, and on Ike Propertji uhith Oiat tatttante pot- 
KKtM of being a Corneiive of Optum ,- reflections on secondary fevers, imd on 
the SKelling which takes place in small-poXn and several interesting reporti^ 
on questions submitteil to the Society, especially those on police, as it r^ards 
the Mlubrity of towns. He gave, in particular, in I7fi*, an interesting Re- 
port, On Hie Kature md EJfeetn i< ihe tteplMc Air rf Primix, when the sub. 
ject U> be examined was the preservative the oculist Janin pretended to 
have discovered in acetic acid. It was prinleJ separately in I786. 

+ Ifi 1784, he published an edition of Lorry's work, entitled, De Pracipuis 
Moriorum Malalionil/w et Conversiotatus ; and inserted in the Memoirs of the 
fioyd Society, the observation? of the same author. On the Volatile and Odo. 
ma Parti of Me^emei, derived from VtgtIabU and Animid Suislawxt. AX » 
liiVT .peiiod be published on edition of the writings of Eonleu, On the GJanilt 
and CtUniar Tii»tte. 



i 



4 Biographical BDmoir ofM. HaUf. 

not lived without benefit to others. His practice had gradually 
extended, but it was of a angular kind. The easy cifcum- 
stances which his family had long enjoyed, allowed him to visits 
by preference, the sick poor ; and this he did assiduously. He 
aided them by his gifts as much as by his advice ; and, inge- 
nious in his charity, concealed his bounty from those by whom, 
from delicacy, it would not have been accepted. More than 
one person in distress, on recovering from dckness, found all his 
expenses paid, and learned, only by importunate inquiry, that 
every thing had been provided by his physician. His charity 
gained a great reward, and that which best suited him, the 
atnlity still to exercise it at the period when it became most 
necessary. His father and grandfather had received the ribbon 
of St Michael, and the ennoblement that always accompanied 
admission into the order, brought him under the decree of 
banishment, when the Convention commanded the nobles to 
leave Paris ; but, as the physician of the poor, he was excepted 
fram the rule; and he had then another kind of calamity to re- 
lieve. To avert dangers that threatened every one, and, when 
it was possible, to provide the means of escaping them, became 
m his eyes duties not less sacred than those of his profession. 
He penetrated into the prison of Malesherbes, brought him con.- 
scJation, and received his last farewell. He drew up, at the 
Lyceum of Arts, the petition soliciting the pardon of Lavoisier. 
A thousand other services, where the chief condition was secrecy, 
but which time has in part revealed, occupied him during these 
two years, which were ages of misery and disgrace. 

At length the period arrived when M. Hall^ was called to 
teach, aad to advance, by his writings, the art to which he had 
devoted himself. Fourcroy, entrusted, in 1794 and 1795, 
with the establishment of a school of medicine, conferred on 
him the chair of Medical Physics and Health. Not long after, 
in 1796, when the Institute was formed, he was named a mem- 
ber of the Section of Medidne and Surgery ; and, in 1806, 
Corvisart, fully occupied with his duties near the chief of the 
government,, selected him as his coadjutor in his chair at the 
Ccilege of France, and soon left it to him entirely. 

At the Institute, M. HsiU shewed himself not less active 
|han he had been befiire at the Society of Medidne. Among 
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us he successively treated the greatest questions of medical 
science, whether in the reports that were asked of him, or in 
memoirs in which he explained his own views. His reports on 
the cowpox are the most important of all. He had upheld it, 
in some degree, from the time of its introduction, in 1800, and 
had made known its beneficial effects, In 1812, when these 
had been established by an experience of some duration, he re- 
examined the subject, shewed the nature of the exceptions, 
ascertained their causes, and thus contributed to gain, for that 
admirable preservative, the confidence that was due to it. He 
may be regarded as one of its most successful promoters ; and 
France will name him with the Woodvilles and the Rochefou- 
caults. On this account, Italy, too, owes him especial gratitude. 
In 1810, he was summoned to extend vaccination in the slate 
of Lucca and in Tuscany ; and the public experiments he made 
there, together with the detailed account he gave of them, for- 
warded its popularity in that country. 

In his lectures at the faculty, M. Halle viewed medicine as a 
sut^ect of observation, and dwelt chiefly on those phenomena of 
the animal economy which can be referred to the known laws of 
the physical sciaices. Physicians have, according to him, too 
much undervalued the application of these sciences. " The 
problem of nature," says he, " is a compound of the known and 
the constant, with the unknown and the variable ; and it is a 
great error to imagine, that, to resolve it, to obtain the value of 
the unknown, and to fix the shades of the variable, the constant 
and calculable elements are to be neglected." In this lay the 
fundamental principle of his course. He did not publish his 
lectures, but the articles which his pupils extracted from them, 
for the Dictionnaire des Sdenies Midicales, will serve to afford 
some idea of the whole course '. In these articles are seen com- 
bined the most enlarged views, a sound judgment, and vast 
erudition. He always keeps pace with the advance of the 
sciences, and brings them to his subject in the most ingenious 
BtBDner. 

His erudition was still more eminently displayed in his lectures 

* Especially the articles Uyj^iie, Matiftre de Hygiene, Aliniens, fiuiis, 
Percepta, Electriritfi, Physique Meditule, AMijue, Europe, &c. 
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at the College of Ftaoce, in which he, as it were, shewed the 
other fljde of the pictin^ of medical sdenoe, where th^ eoooonay 
is viewed in its intimate chaises ; and physical conoderatioiis 
HiusI almost always be tn a great measure renounoed. He took 
l6t hik subject the history of experience in medicine, from the 
first written ibonumehts of the art, and b^an his course with sm 
intefpretiitlon of th^ works of Hippocrates, not that he^ Kke no 
lAany modems, by whom they have been scarcely understood, 
Wiiitled to MhiMt ih^kn pedantically, as oollectioos of infUlMe 
otvcles, to irhich nothing cduld be added, and from which wn^ 
tiling ctmld be taken away ; but 1)ecause he saw in diem die first 
attempts tf ^nius to deduce to rules an order of facts wbiish 
seettl to eonsist only of exceptions, tod because the just and 
p^tyibund views which, hotwitbstandii^ some errors, are in tkete 
wotki, in so great number, excite the higher admiration fnom 
having been formed at a period when all was unknown beyond 
what is evident from the immediate obsetvation of diseases. 

An intimate acquaintanoe with thpe Greek language, and assi^ 
dnon^s sftudy of the philosophers and phyridans d^ antiquity, 
had iMiggested to him haif^y explanations of several obscure 
pastsi^eb in die Father of Medicine ; and it is much to be regrets 
ted that neither his notes, nor those of his auditors, have been 
AMrtid tfufikiently article for the reproduction of this course, at 
teast in its primilplil articles, as has been done with respect to 
his mstffse HSm the study of health. 

His design was to folk>w the progress of observation in all 
agcis, to shew bow ntew facts have ted to more correct general 
pt4nc^ples, and hoW, on the other hand, science has almost alway^s 
be^ tetflfrded by syiftems. It was a kind of <experimental iogic^ 
in w^itch ht exercised his pupils, and they eouk) have had no 
bett^ master than he who, from his cMldbood, had been so dis- 
tingfliishfed by his sound judgment. 

Nothing Was waiting ifn M. Hall^ as to 4aiow)edge to make 
hltn dn excellent professor. He was thorongbly versed in all 
the accessory sciences, and had read in their original language 
d)e Works of all the ^reat pby»oians. His own experience Was 
immense, ' ' ^'^ixted according to the surest method ; but it 
i^ not gei »e of forty that one can acquire the fa- 

cility of \sable to fix the attention of a name- 
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Tous auditory. He was not an excepliun, and there will appear 
little cauee of surprize when we reflect how few there have been 
among the many eminent individuals successively chosen far our 
deliberative assembtiea. Nevertheless, what was unpleasant in 
his ddivery was redeemed by ibe profoundnees of what he 
Uu^t ; and perhaps it was this very depth, the vast extent of 
his knowledge, and his uutltiplied views of objects, that contri- 
buted to render his lectures less agreeable to most young people. 
At firat, a student would have only simple and clear rules, and 
ignorance alone could establish such in medicine. But M. Halle 
had also pupils of talent and sagacity, who, not having allowed 
ihemselves to be repelled by those drcumstonces, bad reason for 
ccmgratulalion, as they have since expressed on every opportu- 
nity. From this select number have come many of the able 
physicians and distinguished professors who are now the orna- 
ment of the Faculty. 

M. Halle's practice also was in some degree affected by this 
great extent of his knowledge. He knew too much not to have 
doubts in all cases, and in acute diseases nothing is so vexatious 
as doubting. The sick, as well as those about them, in general, 
like j^ysicians whose practice is decided. He was therefore 
preferred for chronic diseases, where it is not necessary to form 
an immediate opinion. In this kind of practice he enjoyed the 
highest reputation ; and those who may not choose to rely on 
the dedsion of the public, will at least trust to the judgment of 
a physician, whose right to judge in such a case will not be dis- 
puted. Corvisart, in bequeathing to Halle the portrait of Stoll, 
wrote that he left this gift to him as the physician whom he 
most esteemed. 

He had above all, in a high degree, the talent of making him- 
self beloved by his patients. Most of them were no longer of 
the class toward whom he could exercise his charity, but bene- 
volence can assume all Ibrms. Those of whom he took charge 
became in a manner his children. They saw in him a friend or 
relation, rather than a physician. When he could not relieve 
them, he withdrew their mind by agreeable conversation from 
the depressing thoughts which would have aggravated their 
disease, and even freiguently. when their circumstances were 
not such that he could have the most natural pretext for 
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shewing his generosity, he waa at pains to 6nd others. I do 
not merely say that he accepted nothing from his proresskmal 
brethren or his pupils — this were a common case; but be aim 
refused any thing from artists, because, being the son and 
grandson, the nephew and grandnephew, of well-known painten, 
he considered himself as one of their family ; he received no- 
thing from churchmen, because, if they had only what was ne- 
cessary for them, they ought not to reduce it — and if they had 
more, it belonged to the poor. Such reasons he never wanted; 
one almost required to be privileged, in order to make him ac- 
cept a recompense ; but there was another privilege, the great- 
est of all in his eyes — that of persons who were unable to recom- 
pense him. They were preferred to every other. Returning 
home one day exhausted with fatigue, he was told that a lady 
had come to consult him. He sent to request her to apply to 
some of his brethren. But she dared not, because she had no- 
thing to give, " Oh i in that case," said he, " I have no right 
to send her away." 

This generosity pervaded his whole conduct. He almyt 
gave up the whole profits of his works to the young men who 
had assisted him in collecting mateiials for them. Being en- 
gaged to draw up the new Codes, what was assigned him by 
the government for this labour, he laid out in completang the 
Cabinet of the Faculty. 

Happy in the good he did, in his fortune, and in Us 
family, M. Hall^ seemed moreover to possess the blemiw 
which increases the enjoyment of every other. His health was 
most robust: only sometimes he was troubled by oppressions 
arising from an excess of blood, but they were speedily removed 
by bleeding. A stone, however, suddenly manifested itself in 
his bladder. At this critical moment, when so many other men 
would have thought only of themselves, his careful charity re- 
mmed unaltered. Before having the operation performed, he, 
with difficulty, visited some poor individuals whom he had main- 
tained, fearing that his long absence would seem lo them to 
proceed from forgelfulncss. The operation was successful 5 but 
there m a new congestion in his chest, which, almost 

sudd -n off on the 11th February 1822. He was 

only old; and if ihe ingenious modes lately 
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devised for the treatment of this cruel diBease had been but s 
little sooner known, he would probably still have been full of 
activity and life. In the Academy his place was filled by M. 
Chaussier, and in the College of France by M, Laennec, who 
has himself been in his youth removed from an art which he 
had already benefited, and to which he gave promise of still 
.more important discoveries. 

2. Biographical Memmr qfi/l. Cov.v\sik.&T. 

Jean Nicolas Corvisart, the associate in office, and constant 
friend of M. Halle, was only one year younger. He was 
bom on the 15th February 1745, at Dricourt, a village in the 
department of the Ardennes, whither his father, an attorney at 
Paris, had retired, during one of those banishments of the par- 
liament, which the quarrels of that body with the clergy so fre- 
quently occasioned during the reign of Louis XV. The duties 
of an attorney, exercised with talent and probity, yielded sure 
pro6ts, and would have enriched M. Corvisart, the father; 
but he is s^d to have had a pas^n for piunting, without 
knowing much about it, and, what he gained by defending his 
clients, he laid out in purchasing bad pictures. Being not more 
skilled in human nature, he, for a long time, persisted in wish- 
ing his son to follow his own profession, and kept him for whole 
days copying law papers. The young man, who was of a lively 
and ardent disposition, felt that he had been born for less mo- 
notonous occupations. A vague uneasiness disquieted him, his 
* law studies became every day more insupportable, and, per- 
hs4)3, he would have fallen into great irregularities, had he not, 
on one of those festive rambles in which he indulged himself, 
whenever he could escape the eye of his father, entered by 
chance the lecture-room of Anthony Petit, one of the most elo- 
quent men who have been professors of anatomy and medicine 
during the eighteenth century. On hearing the impressive dis- 
course of that master, and attending to the majestic develop- 
ment of ideas, whose novelty equalled their extent, the young 
Corvisart recognised the profession for which he was designed. 
He longed to study the animal economy, and for this purpose 
he determined to be a phy«cian. From this moment, dispatch- 
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log tturlj in the morning the writings which his father had pre* 
acribed lor him as the wi»rk of the day, and requesting the 
ckrkfl, bis oompani^HWy to keep his secret, he occupied all die 
hours that he could spare in attending the lectures ci Petit^ 
Loiii% Deasault, Vicq d^Azyr, and our estimable fellow men* 
bcr M. Portal. His father at length perceiving his want of 
aanduity, inquired into the cause of his conduct, and discovered 
it ; but, finding that it was now too late to restrain him, he per- 
mitted him to direct his whole attention to his new career. 
The Academy has possessed many members, whom an irresisti- 
ble prcqpensity has thus led to escape from the more humble 
plans which their relations had formed for them, and this per- 
severanoe in^ seeking a profession, in defiance of all obstackst 
would undoubtedly be a good test for the choice of one ; but 
how many young persons would be found whom these obstades 
would not comfdetely arrest, or who would not enter on courses 
worse than idleness as irresolution ? 

The mode of teaching medicine was then very far removed 
from the extent and regularity which it has since attained The 
Faculty of Paris, an ancient body, organized in the middle 
ages, had scarcely made any change in a system of government 
that dated back five centuries. With the title of Doctor, all 
its members roorived the right of teadiing ; but they ctid not 
become bound to teach. It was only by chance that a sufficient 
number ever devoted themselves to the task of insuring a regu*- 
lar course of lectures to youth. Some professorships were, in* 
deed, instituted in the Faculty, but their fee was wretchedly 
small. The professors were chsnged every two years, the 
y^Minger doctms being made to occupy these chiurs in regular 
aucoessaon. They hastened to get through the drudgery, in 
mder to acquire the title of Regent Doctor, and, entering on 
office without the preparation of study, they retired without 
having formed themselves by practice. Besides, there were no 
public lectures at the beds of the cnck. In order to see a few 
patienis, the isUidents accompanied the elder physicians in their 
visits ; afterwards, when these dder physicians were unwell, or 
too much busied with practice, they acted for them, and thus 
theycontimied, till at length they, too, slowly attained their pro- 
fes^onal rank. i 
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M. Corvisart, to tvhose ardeni genius this tedious prugress 
could not fail to be singularly disagreeable, had yet the patience 
10 conform himself to it in every point ; but he chose his maa- 
lers as a man destined to become one himself. Deabois de 
Rochefort, chief physician of La Charit^, and Dessauh, chief 
aurgeon of the Htitel-Dieii, in the healing art two of the most 
ettinent men of their time, became his principal patrons. It 
It well known that Desbois de Rochefort bad the great merit of 
first dhewing the example of regularly delivering clinical lec- 
tures in his hospital. Under his guidance, M. Corvisart fop 
iereral years occupied himself in the observation of diseases, 
Ud in the opening of bodies. For this task he had a real pas. , 
Am. The melancholy spectacles which it displays, the dangers 
tti which it is liable, neither repelled nor diacouraged him. A * 
iHincture which he had received while dissect'mg, brought him •. 
Idinost to the point of death, and he is said to have escaped only >■ 
ftrough the assiduous care which Dessault lavished on him. . 
tee also, at a very early period, delivered in his own house tec- 
Wes — not on medicine properly so called (for he did not think , 
ftat so young a doctor could conscientiously do so), but on #1 
BOatomy and physiology; ami liis perspicuity and ardour at-,~l 
tWcted a crowd of hearers. Nothing more was wanting to him, 
tilt to be himself at the head of an hospital, where he could m 
feely pursue the views which his growing experience suggested .< 
to him. The first roasters of the art judged him worthy of one, j 
Imd he thought himself on the point of aitdning this object of ^ 
tts wishes, when a cause the most trifling in the world kept him^ 
\nck for several years. The customs and drejs of physiciani^ 
*CTe scarcely less antique than the system of government of the 4 
faculty. If Moliepc had made them lay aside the gown and 4 
the pointed cap, they had at least preserved the full-bottomed d 
' %ig, which no wne else any longer wore, and it was on entetingj 
fcto office that they had to muffle themselves in it. It is d^.. 
finned that M. Oorvi.yu't and M. Halle were the first who gare J 
the scandal of not assuming it, and that this levity, as it * 
'tailed, proved very hurtful to them. It is at least certain, that^ ] 
on the occasion of which wc speak, it was the cause of M. Cop- . 
*»WBf I's disappointment, and that ihrougli the person fnm whom j 
he had least reason to expect it. A celebrated lady, w1k»c Hu^^ 
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band was the cause, at least the incidental cause, of the 
innovations that have taken place in France since the 
ment of the monarchy, had just (bunded an hospital, mod K 
Corvisart ardently wished to obtain the charge of it; faotk 
presented himself in his natural hair, and this innovotian ■)■ 
dared not take upon herself to countenance. At the first ward 
she declared to him that her hospital should never have a. vhj. 
sician without a wig, and that it was for him to choose betwea 
that head-dress and his exclusion. He preferred keeping his 
hair. 

By a happy contrast, and when probably he had not greater 
expectations, it was a monk who, on another occasion, did him 
more justice. On the death of Desbois de Rochefort, whic^ 
happened in 1788, the superior of the ecclesiastics attached to 
the Hopital de la Charite, a man held in great estimatioa for 
his wisdom and his zeal in favour of the sick, and who bad 
been dmly witness of M. Corvisart's assiduous cares, employed 
his credit in getting him attached to that house, and suc^ceeded 
in the endeavour. From this time, M. Corvisart, continuing 
the clinical instructions of his predecessor, saw alt the young 
physicians attend his lectures. He excited admiration by pos- 
sessing in an eminent degree the talent of discovering from the 
first moment the nature of diseases, and of foreseeing their pro- 
gress and event. His fellow-practitioners were not slow in do- 
ing bim full justice, and he was already considered as one of the 
first masters in the capital, when, in 1795, Fourcroy procured 
a char to be founded for him in the New School of Medicbe. 
Two years after, in 1797, he was appointed to the professorship 
of medicine in the College of France, and there found himself 
in the capacity of teaching the art in a theoretical point of view, 
as he had hitherto shewn it practically. The same pupils who 
heard him in the one school explain the general principles, went 
to see in the other their happy application, and in all thingi 
found him correct, ardent, and obliging in the highest degree 
In every thing, his pleasing eloquence, bis lively temper, his sure 
and quick tact, excited the highest admiration. If any one had 
a Fee'' ' -cpugnance to an art condemned to witness such 
mel he had only to hear M . Corvisart for lome 

timi ithusiast in it. 
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Already alt Europe rung with his fame, when, in 180S, he 
was rajsed to the highest post in his profession, and yet this 
elevation was not alone the result of his renown. Every one 
remembers that it was put to the proof, and that, on being 
called into consultation respecting an affection of the chest, 
which threatened the chief of the government, he first discovered 
its cause, and effected its removal. 

His success, however, had not inspired him with an implicit 
faith in medicine. It is even said that the mistakes which, not- 
withstanding his great sagacity, sometimes happened to htm, 
gave him the greatest vesaiion, and made him, in those mo- 
ments of discouragement, speak ill of his an ; nor did he, like 
those works in which it was pretended to assign precise charac- 
ters, and a regular progress to each disease, and from which 
young persons might form of medicine an idea similar to that 
sfibrded by the physical sciences, properly so called, and still 
les§ those in wliicli it is presented in a deceitful simplicity, under 
the idea of referring diseases and remedies to a smalt number of 

I forms, — it was not thus that he viewed it. Organized beings 
have their certain laws, each of them conforms to the type of its 
species ; but the disorders which introduce themselves into their 
organization, are subject to endless combinations; each day this 
nay assume a different complication ; and it is from the whole 
gymptoms of each moment, taken together, that they are to be 
judged of, and combated. Nor did any one pay more attention 
to these sensible signs. The beat physician, according to him, 
was he who had succeeded in giving to his senses the greatest 
delicacy. He did not attend solely to the pains felt by the pa- 
tient, to the variations of his pulse, or of his respiration. A 
punter could not have belter distinguished the shades of colour, 
nor a musician all the qualities of sounds. The slightest altera- 

I lions of the complexion, of the colour of the eyes and lips, the 
different intonations of the voice, the smallest differences in the 
muscles of the face, fixed his attentioii. Even the variations 

' of the breath and transpiration were carefully measured by him, 
and, in the judgment which he formed, nothing of all this was a 
matter of indifference. The innumerable openings of bodies 
which he had made, had enabled him to remark the correspon- 
dence of the slightest external appearances with the internal le- 
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•ions. He is MMJ to have Hiiiringtriihfd» >i the iiiit«Bre of «>fip^ 
beds, the disease of cb iadmdiial that had just oome fo tk 
hospital; and, with respect to the disorganiaatiniis of the bant, 
and gnat vessels in patticiilar, he had attained to a truly von- 
derftil aoeimcj of dhrinatioB. Hit dedsiaiis wcie imvooahk^ 
like those of destinj. Not only did he piediet the fiite that 
awaited eadi patient, and the period at which the cataaliopbe 
was to happen, but he gave, beforehand, the neasuie of the 
swellings, dictations, and contractiooa of all the parts; and the 
opening of the boches acarody ever refuted his announ njnenis 
The most experienced, it is said, were utterly astonbhed by 
them. 

His two prindpid works, the Treatise on the Diseasea of the 
Heart *, and the Commentary on Auenbnigger, are criebcatedi 
testimonies of the manner and genius of M. Corvisart. In the 
first, the inflammations of the pericardUum, the dropsiea wUch 
fill its cavity, the thickemnir and attenuation of the walla either 
of the heart in general, or of each of its cavities, the hardcnii^ 
of its tissue, its ossification, its conversion into fat, the ocmtrac- 
tion df its orifices, its tumours, its inflammations, and its rup- 
tures, are presented, together with their nidancholy symptoms, 
and their &tal results, with an order and clearness that nodui^ 
in medidne can surpass. This book so occupied the minda of 
the young physidans who were eager for instruction, and their 
jma^nation was so poweriully struck by it, that, tor scmie tine, 
it is said, they saw nothing but diseases of the heart, as M other 
AmtB they have seen every where gmvd, bile, asthenia, or in- 
flsmBiations. The effect which it would have on the ack would 
be still mere crud. His qngraph itself, Hstret Uderi lethaUt 
amuakdoy tdls how disheartening tihe reading of it is ; but medical 
books are not made for those who are not physicians ; and it is 
well that those who are so, should know positively when nothing 
remains for them to do. This unhappy certainty prevwits 
them At least firom tormenting their patients with useless reme- 

In ^ Commentary on Auenhragger, it as the diseases of 

* <^ and Oxgaoic Lesions of the Heart and Laim 

y end Tlinical Lectures of M. Coivisart, and published 

undsr \ \. Horeau, 1 vol. Svo. Parfe, 1906, 2d edition. 
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the chest, the Hunts whkh till its cavity, the tumours which 
ot»trilcl the bronchia, or the cellules of the lungs, that he 
leaches us to distinguish, by the different sounds vhioh the walls 
of that cavity emit when struck. The form given to this work 
ought to be remarked as the proof of a noble genero^ty. In it 
M. Corvisarl sacrificed his fame, a kind of property of which 
men are less disposed to be lavish than of any other, to a de- 
licate feeling of justice [owurds an unknown individual, and one 
who had been long dead. He had already, from the suggestions 
of his own mind, made most of the experiments contained in this 
commentary, and had intended to collect them in a single wc«^^, 
"hen there fell into his hands a dissertation, published in 1768, 
bj' a physician of Vienna, traiitilated in 1770 by a Fi-ench phy- 
sician, and yet almost entirely forgotten, in which he found 
part of what he had djserved. / could have lacrijiced Avtn. 
brugger's name, says he, to mp own vanity, but I did not 
choose to do so: it is his beauti/iil and legitimate discovery that 
I msk to revive. 

These words of themselves describe a cliaracter. No one, i» 
fact, was more free, more open, more unassuming ; nor could 
any person be loss occupied with himself. Placed so near the 
rasa whose word was all-powerful, and at the time when bo 
many prert^iives were brought back by litde and little, which 
were di advantage only to those who were decorated with them, 
how easily could he have obtained for himself the restoration of 
the ancient privileges conceded to first physicians, so lucrative, 
but so useless, it may even be said so hurtful, sometimes to the 
real progress of medicine. But he was sensible that at the 
height whic^ the sciences had readied, the exclusive influence 
iif one individual, were he the most skilful in his profession, 
could only resirain their fWglit. So far was he from wiping to 
gain any pre-eminence, that he did not take a higher rank io 
his hospital than was due to him in p<nnt of seniority. On the 
ntlier hand, contrary to the example of those zealous persons 
who think they shine so much the more when they are sur- 
rounded only by obscure individuals, he appointed to the dif- 
fermt situations in the medical house the physicians who en- 
joyed most reputation in the city. There were in the number 
«ome who had written and simken against him ; for even this 
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was not to him a motive of hesitation. Those whose memory 
alone remained to be honoured, the Bichais and the Dessaalts, 
obtained, at his solicitation, monuments, the only mark which 
he wished to leave of the favour which he enjoyed. I forget 
he has given another, — in founding, at his own expense, in the 
Faculty, prizes for the young persons who distinguish them- 
selves by good clinical observations. It has been remarked, 
that many men, on attmning distinction, have remembered the 
obstacles which po\'erty opposed to them in their early years, 
and, by a very natural feeling, have sought to render less diffi- 
cult the progress of some of their successors. M. Corvisari was 
led to this the more willingly, that, to his enthusiasm for his 
profession, he joined a true friendship for those who were pos- 
sessed of the same I'eeling. He was jealous of none of his fel- 
low practitioners, and always did them whatever services lay in 
his power. His greatest pleasure was to see himself surrounded 
by young physicians who exhibited talent, and it was not with 
his advice, and with his lectures alone, that he encouraged 
them ; he made them partake the enjoyments of his fortune, and 
the diversions which a secret inclination to melancholy appear 
to have rendered necessary to him. It is said, that, when he 
had performed the duties of his profession, if he did not give 
himself up to the amusements of gay and enlivening society, he 
fell into depression of spirits, and painful melancholy ; that ID 
him the active and busy physician of the morning, became in 
the evening a man of pleasure, who would not permit either his 
art or his patients to be spoken of, — a disposition unfortunately 
too common among men of ardent genius, and which greatly 
diminished the services which M. Corvisart might have rendered 
to science. Without hurting his zeal for teaching, which iden- 
tified itself with his pas^on for his art, it made him a raliier ne- 
gligent academician, and an unproductive author. After ha- 
ving keenly desired to be admitted among us, he scarcely ever 
assisted at our meetings. His treatise on the diseases of the 
heart, although his own in the ideas and in all that forms the 
essence of a work, did not come from his pen, but was drawn 
up 1 ^'•' Dupils, M. Horeau ; and if it may be rE^ret- 

ted uld require such diversions, he was a fortu- 
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Date man, who, amid all his amusements, was capable of leaving 
such a monument. 

It is asked, and the question naturally suggests itself with 
respect to many others, if, on the frequent occasions when pro- 
fesaonal duty brought him near a man whose power was unH- 
mited *, he had not some opportunities of giving him advice that 
might have been useful to himself, and have perhaps spared 
some of the blood of Europe ? It is certain that he did not al- 
low himself to sink so much as many pei*sonages who appeared 
externally in a higher poidtion, and that whenever, for example, 
the master shewed a disposition to banter him on his profession, 
a smart reply quickly checked the attempt ; but it is also cer- 
tain, that he never conversed about any thing of general interest. 
On matters of indifference, every familiarity was allowed him ; 
but a cold look, or a harsh word, stopped him the moment he 
tried to break this circle. He himself related, that, at the pe- 
riod of a birth, which, coming especially from such a marriage, 
seemed calculated to satisfy the most ambitious hopes, he per- 
mitted himself to ask if any thing more could be desired. Tou^ 
jotirs Champenou Docteur ! wal» the only reply he received, and 
the speaker turned his back. 

M. Cc»rvisart had applied on himself his inexorable talent of 
forenght, and had obtained from it but a very melancholy 
augury. His conformation, and the instance of his father, had 
given him a presentiment of the apoplexy which threatened 
him, and which did not fail to come on nearly at the time that 
he had foretold it. This criiel disease at first only affected his 
motions ; his judgment remained sound, and the first use which 
he made of it was to renounce all exercise of his art, and give 
himself up entirely to repose. But this precaution delayed only 
for a very short time an attack which proved fatal. He died 
on the 18th September 1821, leaving no family. 

His place in the Academy of Sciences has been filled up by 
M. Magendie, and liis chair in the College of France had for 
several years been occupied by M. Hall^. 

* Bonaparte. 
OCTOBBB*— DECBMBEE 18^. B 
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Notice regarding the Salt Lake Inder, in AsiaHc Russia. Com- 
municated by Lieutenant J. E. Alexander, 16th LAOcers, 
K. L. S. M. R. A. S. Corres. Mem. S. A. £., && 

xHE country and desert of the Kirguia, in which is the Lak 
Inder, is very imperfectly known, owing to the great danger it- 
tending travelling in that r^on, from the Nomade tribes of 
Kirguis and Tartars, who jnove about like the Arabs, fdundcr- 
iiig caravans and travellers. A German botaiiist of the nane 
of John C. 6. Herrmann, who, some years ago, left St Peters- 
burgh for the south of Russia, and has never since been heard 
of, once visited this lake : from some memoranda <^ his *, and 
other sources, I have been itble to collect what follows. 

On descending the River Ural, formerly known by the name 
of the Jaik, and in the direction of the Military Cordon, there 
is situated the advanced post called Gorski or Inders-Koigor, 
about 800 versts distant from the town Uralsk, capital of the 
Ural Cossacks. The Grorski post is singularly shtiiated on die 
right bank of the river, and faces the Lake Inder^ which con- 
tains such an abundant supply of salt of the first quality, that 
it would sufiice for the consumption of all the Rosaas, if the 
di£Sculties attending the carriage of it were not almost insuF- 
mountable ; and this is the reason why the preference is gives 
to the salt of the Lake Geldon or Elton, where those diflScnifin 
do not exist, though the salt of this lake is very inferior to that 
of Lake Inder. 

This great magazine of salt is situated at about 96 versts m 
the Kirguis desert, in lat. 48"" SO^, and long. 69^ It is elevated, 
above the level of the River Ural, and the shores are surrounded 
by low hills of sandstone, on which there is scanty vcgetaticxi, and 
a few shrubs. The lake, which lies as in a basin among l}ie hillS) 
is twenty versts in length, and nine broad, and is an oval iti appear- 
ance. The I)ottom is an immense stratum of salt, oovei^ to so 
inconsiderable depth with water. The saline stratum has several 
orifices in it : down one of these (sixteen inches in circumference), 

• cott of St Petersburgh, well known to Che botanical 

worli ne ago the Herbarium and MSS. of Hermann. 



On tiie SaU Lake Inder. 19 

a plum line was lowered, and no bottom was found, with 180 
feet of cord. The water impregnated with salt, which rests on 
the aolid stratum, is so shallow that one can travcarse the lake in 
every direction, either onfoot or horseback. At the end of summer 
the water is all dried up, and the lake is covered with salt as 
white as «now iecehtly Mien, and ci great purity. 

Tbdae who live on the north side of the Cordon, use the salt 
qS this lake, but those who are more to the eastward, use the 
salt €{ the lake in the Russian tenritory, being afraid to ven« 
tare into the desert to supply themselves with the superior ISatt 
of Inder. - The lake has several salt springs in it, and to the 
distance of ten or twelve versts round it, the water is so impreg^ 
nated with salt, that neither man nor beast is able, to swaUow it. 

The plants and {trisects that are found here are also peculiar 
to tlie {dace ; but I have not been able to collect much infomuu 
tion regarding them, for it seems to be impossible to spend that 
time in the vionity of the lake, which is requisite for a thorough 
investigation of it^ The dispbation of the Kirguis is so hostile^ 
and their hordes are so numerous^ that^ notwithstanding Her« 
mann wais^ aeoompianied with a numerous escort, and field pieces^ 
it was impossible to make the tour of the lake. Indeed, 19000 
SjFguis kebeeks or tents were pitched on the banks of tke 
River Kara Kiel, which runs parallel with the \ake^ at a few 
versta distance : these they could not pass, and consequently oiw 
ly saw the centre of the lake^ the salt of which, from the exx 
aminatioir' of specimens, w&s crystallized in cubes.' ' 

Frofii Mr Prescott, I learn th^t the vegetation of the Idkd 

beafs a utrong resemblance to that of the Caspian Sea, and of 

the salt and isandy steppes around it. ': The low bushes are prni<i. 

eipkUy -of th^ tribes^ of Fcdygonea and Sahdew, Jaum&KAJS 

species i)i SabolOj SdUedmia^ CaJUgomtm PaJasiOi TamarU: 

mA AiraiphMcis, There are, however, some, as I said befc^ie^ 

fieeiiliar to the^ace ; such as Le&ntia veHcarkif Mohncdh^in^ 

berosttj mid M^gaearposa lacif^eaid^ all curious in tfaeiristructur^ 

For the short period during which it was possible to idsit-thfe kkke, 

the most interesting herbaceous plants observed Hfe^eri^iiVnerous 

Crucifertt^ Ranunculi^ AUa^ Amaryllis tixtarica. Astragali^ 

Carex physodes^ and a new genus, near Frittiliaria^ called RhU 

nopetalum by Dr Fischer, from its curious spur-like appendage 

B 9, 
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to the upper sepal. There can be little doubt, i* carcumataiioei 
would admit of a thorough investigation of the shores of the lake 
at any future period, that great botanical treasures migfat be ex- 
pected 

An officer in the Russian service told me that he waa at the 
lake in the month of May, and saw large herds of Mit^J^y i 
on the sand hills, Ukewise quantities of snipes near the silt 
po(d»; and swans, cranes, ducks, and flamingos, which seemed 
to resort to the lake to drink the water. He also said that he 
had a servant who was bitten there by tlie minute worm of the 
marshes, called the Siberian Plague, which can be no other rt w^ 
the Furia i/i^emcdis^ of the existence of which some mtiurabtfi 
doubt Ivan, the servant, had been out all day, and in the 
evening, when he returned to the tents, his master observed 
that there was a red spot on his cheek, and that it was slighdv 
swells. His master knew what had happened, and told him, 
that, if he did not take care, he would be dead in three days; 
and thatvthe only remedy was to perforate the skin of the cheek 
diagonally, and in different directions, with an awl, and to rub 
snuff into the wounds. Now, Ivan was a Kirzack, or Russiaii 
of the dd faith, who cross themselves in a different manner ttook 
the others— have a number of superstitious rites and ceremonies 
—have no priests, the laity ofiiciating by turns, and each man 
carries with him his own plate, knife and spoon, as they will 
not eat out of the vessel of another. Among other things, they 
will not touch snuff, consequently Ivan made up his mind to 
die ; and next morning his head was swelled to an immense size. 
But his master cUd not wish to lose him, so, pretending to pie- 
pare some herbs for him, he got an awl, and pierced his cheek 
in a slanting direction,^ under the skin, and rubbed in snuff, 
and repeated' the operation ; and though the servant was in a 
high fever for two days, yet at last the swelling and fever 8ub> 
toded together, and he recovered. Children frequently die fiom 
the bite of this worm, which, in Siberia, is greatly dreaded.. 

. St PBTIBBBUaOH, 
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On the Discffoertfofa new species of Pierodactyk^ cmd of Fossil 
Ink and Pens^ in the Lias at Lyme Regis ; also of CoproKtes 
or Fossil Faeces in the Lias at Lyme Regis, and WesSmrg^ 
tm^Sevem, and elsewhere^ in Jbrmations of all ages^ from 
the Carbonifirous Limestone to the DUumum. By the Rev. 
W. BucKLAND, D. D. F. R. S. F. L. S. F. G. S. and Pro- 
feasor of Geology and Mineralogy in the University of Ox- 
ford. 

IN the course of the last session of the Greological Society o^ 
London, several papers on the above subjects were communi- 
cated by Professor Buckland, the substance ol which is collected 
in the following notice ; the papers themselves being in course 
of publication in the Transactions of the Society. 

I. Pterodactyle, — This specimen of pterodactyle was dis- 
covered in December last, by Miss Mary Anning, and belongs 
to a new species of that extinct genus, hitherto recognised only 
in the lithographic Jura-limestone of SoUenhofen, which the 
authcH* connders as nearly coeval with the English chalk. The 
bead is wanting, but the rest of the skeleton, though dislocated, 
is nearly entire ; and the length of the claws so much exceeds 
that of the claws of the Pterodactylus longirostris and brevi- 
rostris (of which the only two known specimens are minutdy 
described by Cuvier), as to shew that it belongs to another spe- 
cies, for which the name of Pterodactylus macronyx is pro- 
posed ; it is about the nze of a common crow, and a drawing 
of this fossil by Mr Clift accompanies the paper. The author 
had for some time past conjectured, that certain small bones 
found in the lias at Lyme Regis, and referred to birds, belong 
rather to the genus Pterodactyle. This conjecture is now veri- 
fied. It was also suggested to him, in 1828, by Mr J. S. Mil- 
ler of Bristdl, that the bones in the Stonesfield-slate, which have 
been usually considered as derived from birds, ought to be at- 
tributed to this extraordinary family of flying reptiles: Dr 
fiuckland is now inclined to adopt this opinion, and is disposed 
to think still further, that the coleopterous insects, whose elytra 
occur in the Stonesfield-slate, may have formed the food of the 

3 
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insectivorous pterodactyles. He conceives also, that many dT 
th^ bones from Tilgate Forest, hitherto referred to Inds, vdmj 
belong to this extinct family of anomalous reptiles ! and, firom 
their presence in these various localities, he infers that' the genus 
pterpdactyle exist^ throughout the entire period of tfa^ de- 
pofiitjon' of the great J'ura-limestone formation, from ihe^ias.to 
the chalk indusiye, expressing donbts as to the oocurrenee of 
any. remains (^ biitls, before the com^iaic^m^t <rf thetertiaiy 
strata. 

IL fW^ /yiArafkf /'en^f---^ An indurated black annial sab^ 
staik^e^ like that in the ink-bag of the cuttle-fish, 7oeciu:»4Af4$ 
lias at Lyme'.Begis; and a drawing made With this 'fonil p^ 
meot, four years ago, was pronounced by an eminent ^Qrtirt lo 
have been tinted with sepia. It is nearly of the cokr^ ami 
ponnstence of jet, and very fragile, with a bright splintery fracr 
ture ; its powder is brown, like that of a paioter^s depia V it oc- 
icurs in single massei^, nearly of the shape atid «2Be of a small 
gfliH-bladder, broadest at the base, and gradually. contracted to- 
wards the neck. These ink-bags are attached to the remains of 
%Yr6 unknown itiolluscse ; one apparently an orthboeratite, thf 
other a loligo. 

1. In the first of these, the ink-bag is surrovinded by a thin 
envelope of brUiiaDt nacre, which formed the lining of a shell, 
having the external shape and wavy surface of an orthoceratite. 
In the most perfect specimen the author possesses, the upper 
chamber is nearly fiye inches deep, and two inches id dianteter ; 
within it was. lodged the ink-bag and other soft parts of the am* 
malTs body;; the bottom of the cavity terminates in a ^ries of 
circular transvei*6e plates, like the chambered alveolus^ of a be- 
lemnite, packed close mi each other like a pile of watch-gldsses. 
The uppermost of these plates is in immediate contact with the 
bdse of the inkrfatag, the rest diminish rapidly in siae, and nearly 
in the same proportK>n in which th^ plates diminish in the be- 
lemnite ; beyond the lowest of them, no elongation of the shell, 
nor traces of any sheath, have yet been foqnd; the external 
shell, in most specimens, has entirely perished, but its nacre is 
always preserved, 2>nd is visually compressed to a thin flat sacl^ 
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surrounding the ink-bag ; the author proposes to designate this 
(beai by the name of Orthoceras-belcmnitoeides. 

2. In the newly discovered Loligo from the lias, the ink-hags 
Mre in contact with the horny remains of a pen somewhat like 
ihat of the Lohgo vulgaris, but having a thin plate of cellular 
^)ongy carbonate of lime immediately beneath, and adliering to 
the horny [date of the pen ; for this species, the author proposes 
the name of Loligo antiqua. 

HI. Coprdites or Fossil Faces. — Dr Buckland has ascer- 
tained from an cxtcnsives series of spccimtms, that the fossils 
iovally called Bezoar stones, which abound at Lyme Regis, in 
tlie same beds of lias with the bones of ichthyosaurus, arc the 
iseces of this animal. In size and form they resemble elongated 
pebbles or potatoes, varying generally from two to four inches 
in length, and from one to two inches in diameter ; some few 
are larger, others smaller. Their colour is dark grey, their 
substance like indurated clay, and of a compact earthy texture, 
and Dr Frout lia^ ascertained, that their chemical analysis ap- 
proaches to that of Album gr^cum. Bones and scales of fishes 
occur abundantly in these faecal bodies ; the scales are referable 
to the Dapedium politum, and other fishes that occur in the has ; 
the bones are those of fishes, and also of small ichthyosauri. 
The interior of these coprolites is arranged in a spiral fold, 
coiled round a central axis ; their exterior also bears impressions 
appar^tly received from the action of the intestines of the 
living animals. In many of the entire skeletons of ichthyosauri 
found in the lias, compresseil coprolites are seen within the ribs 
and near the pelvis ; these must have been included within the 
animal's botly at ihe moment of its death. Dr Buckland has 
ascertained further, that the circular bodies, resembling the 
bony rings of the suckers of cuttle fish, occui- in the coprolites 
mixed with the scales and bones above mentioned. All these 
bodies appear to have passed undigested through tlic intestines 
o£ the ichthyo-siiuri ; and Dr Prout has also found that the black 
varieties of coprolite owe iheii' colour to matter of the same na- 
ture with the fossil ink in the lias ; hence it follows, thai the 
ichthyosauri led upon the sepiie of these ancient seas as well ab 
tHi fishes, and on the young ()(' iheir own npecics. The author 
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has also ascertained, by the assbtanoe of Mr Miller and Dr 
Prout, that the small round black bodies, having a polished 
Burfiu^e, and resembling pebbles of jet, which occur mixed with 
bones in the lowest strata of the lias on the banks of the Severn, 
near Bristol, are varieties of coprolite : they appear to be co- 
extensive with this bone-bed, and occur at many and very dis- 
tant localities. He has also received from Mr Miller similar small 
black fsecal balls from a calcareous bed, nearly at the bottom of 
the carboniferous limestone at Bristol. This bed abounds with 
teeth of sharks, and with bones, teeth, and spines of other fishes ; 
and the coprolites in it may have been derived from small rep- 
liles^ or from fishes; and, in the case of the lias bcme-bed, from 
the molluscous inhabitants of fossil nautili, ammonites and be- 
leflmites. In a collection at Lyme Regis, there is a fossil fish 
from the lias, which has an ichthyo-coprus within its body ; and, 
in Mr. MantePs collection of fishes, from the chalk near Lewis, 
there are two specimens of the Amia Lewe^ensis, each contain- 
ing a coprolite within its scales and ribs : to thede the author 
proposes to assign the namie of Amia^coprus. He also pro- 
poses to designate the so-called bezoars> which are derived from 
die ichthyosauri, by the name of Ichthyosauro-coprus ; and the 
Album graecum of the fossil hyaenas by the name of Hyaena- 
coprus. Dr Buckland has also recently ascertained the exist- 
ence of coprolites in the Oxford oolite near Weymouth, and in 
the Kimmeridge clay near Oxford. About four years ago he 
found, in Mr MantelFs collection of bones of various reptiles 
frdb the Hasting's sandstone of Tilgate Forest, balls of faecal 
matter, difiering in shape from those of the ichthyosaurus. To 
some of these reptiles he refers the coprolites in question ; and 
conjectures that Sauro-copri will be found, wherever th^ remains 
of saurians are abundant. Dr Buckland has also coprolites 
found by Mr Richardson, in the green sand of Wiltshire, and 
by Miss Anning in green sand near Lyme. 

As soon as Dr Buckland had established, by a series of speci- 
mens, that the balls of ichthyosauro-coprus were composed of a 
lamina of earthy phosphate of lime, wrapped spirally round it- 
self, it c '^ ^im that this structure is so similar to that 
of the su ""r iuli in the chalk and chalk-marl, that 
he imme 1 these so long mii^named iuli, to be 
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also of ffecal origin. On examination, he found many of ihem 
to contain scales of fishes, and to bear on their surface impres- 
sions derived from the intestines in which they were formed ; 
aod Dr Prout's analysis proves their composition to be the same 
as that of other coprolites. The spiral iotestines of the mo- 
dem shark, ray, and dog-fish, aftbrd an analogy that may ex- 
plain the origin of their spiral structure, as well as that of the 
spiral structure of many coprolites at Lime Regis ; and the 
teeth and palates of sharks, and other cartilaginous fishes, that 
abound in the same chalk-marl with them, render it probable 
that the supposed iule have been derived from some of these 
animals. Until this point can be fully established, it is pro- 
posed to designate them by the name of luloideo-coprus. 
There are several fine specimens of this luloideo-coprus from 
tlje quaiTies of Maestrichl, in the collection of Colonel Houlton 
of Farley Castle, near Bath. Dr Buckland has also discovered 
a coprolice among fossils iie possesses from the London elay ; 
and has found two other varieties of the same substance in a 
collection lately made at Aix, In Provence, by Mr Murchison 
and Mr Lyell. One of these coprolites is in the shale of the 
fresh-water coal formation at Fuveau ; the other in the insecti- 
ferous marl-bed above the gypsum at Aix. Dr Buckland con- 
cludes that he has established, generally, the curious fact, that, 
in formations of all ages, from the carboniferous limestone to 
the diluvium, the faeces of terrestrial and aquatic carnivorous 
animals have been preserved. The examples he produces from 
the carboniferous limestone, the lias, the Hastings satidstone, 
the green sand, the chalk-marl and chalk. The Maestricht 
rock, the London clay, the fresh-water deposites at Aix, and 
tlie diluvium in c-averns, are taken respeclively from the several 
great periods into which geological formations arc divided. 
They are important, as shewing a continued tranquil condition 
of the earth's surface to have prevailed for some time, where- 
ever they occur abundantly. 

A letter from Dr Proul to Professor Buckland, was read on 
the 3d of April 1829, stating that he has made an analysis of 
the coprolites from Lyme Regis, and Westburn-on- Severn, and 
found the composition of all of them to be very similar, viz. 
phosphate of lime, and carbonate of lime, together with minute 
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variable prqx>rtioii8 of ircHi, sulphur, and carbonaceous matter. 
The rdadve pioportioDs of the principal ingredients appear 
to differ somewhat in different specimens, and even in difiisrent 
parts of the same specimen ; hence no formal analyds has been 
attempted ; but the phosphate of lime may, perfaapa^ be esti- 
mated to constitute from about one-half to tliree-fouitfaa of the 
whole mass. 

Dr Ffout conceives this compoation to prove that the basis 
at these mprolites is bone ; and that Professor Buckland'^s opi- 
nion, that they are of fsecal origin, or of the nature of Album 
grsecUm, dKsni a very satia&ctory explanation of their occur- 
ranee,, and .accounts at onoe for their chemical composition, their 
external form, . and their mechanical structure. Dr Prout has 
alto.exaimned all the most important specimens of ooprolite 
l^t are mentioned in Dr Buckland^s papers, and concurs with 
him in believing them to be all derived from digested bones. 

Tlie Guano, or dung of sea4>irds, on the coast of Peru, and 
itflaiids adjacent, affords an analogous example of the preserva- 
tion of recent fsoces, in beds and masses, which are stated to be 
Mnetimes fifty or .sixty feet in thickness. This Guano, how- 
ever, differs chemically from any fossil coprolites that have been 
examined by' Dr. Prout, and oontains much urinary^ matter. 
.' Dr JBucklandiproposes to add this Guano to his series of co- 
prolites by theiname of Omitho-coprus,. 



On Iha Chemical ConsHiution aiid Temperaihire <vf Springs^ in 
• r^^trmice io the Rode Formations m their Vtdnih/. By 
Drand Piof. Gustavus Bischoff *. 






^ HE facts stated in our work quoted below, shew an evident 
fxmneuon between the volcanic ridge of the Westerwald, Tau- 
irasj 8tc., and'die numerous springs found there. Our mineral 
waters at Geilnan, Facbingen, and Selters, as wdl as several 
others in these mountains, experimented on by different che- 
mists, '^arermnarkably distinguished by their containing dif, 
|^si«nt ' such as the carbonate, sulphate, and mu- 

* Dr tber die Vulkanischen Mineral (jiiellen ]>ents^» 

Jands m 8vo. Bonn. 18SJ6. 



Temperature qfSprktgif. 27 

ijate. Wiiat U.mqrc patur^ ^lan to inquire, An; these sal^ of 
sodaako found in other fqpring9> lirhich riae in other volcanic 
ridgeB ? . Berzelius has ahready preceded us in the exppsi^n 
^xid an&weriog of this question. 

This excellent chemist say3 *9 that, as the atmospheric wa- 
ter^ which epters.pMiip..in,to t]be ^rth, reissues charged with the 
carbonate^ sulphate, aqd muriate of soda, these salts must be 
a universal and common . product of volcanic activity. Bu)b 
who^ he continues, if he considers the immense volcanic masses 
irhich surnotund Carlsbad, A-pm Engelhaus to Schlackenwerth, 
will besit^ to, apply this conclusion to the springs of Carlsbad ? 
He then shews the great similarity between a great part of the 
north of Bobenua, and, particularly where the mineral waters 
sre most abundant, and the provinces of Auvergne and Vivarais^ 
in Franc^. He says, t)fat ^ven here, between the lava-streams^ 
which bave flowed from the e^^tingqished volcanoes surrounding 
the Puy de Dome in Auvergne, in all directions, into the 
plains of Limagnesy a greater or less number of warm springs 
issue, which are rich in the carbonate, sulphate, and muriate of 
«oda, and even deposits carbonate of lime, Berzelius mentions 
several of these springs, which bear great resemblance to Carls- 
bad, and observes, that whenever we recede from the volcanio 
district, UQ spring of that peculiar composition is to be met 
with; but they reappear when we reach Cantal, which is also 
V(dcanic; and that, finally^ the alkaline natron springs appear 
in Vivarais (department of Ardeche). This cfiemist, in conclu- 
sicxi, remarks, that he is far from maintaining, that all natroq 
sprix^gs, saturated with carbonic acid, with or without a propor^* 
tion of iron, miust njscessarily have the same origin ; to be jus« 
tified in maintaining such a position, researqhes would be re^ 
quired, '^l^ieh have not yet been made, and which could bp 
effected by no. single naturalist. I agree with Berzelius ii| 
thinking, that a more exact investigation . q( the environs of 
such springs, will render more apparent to us their conne^oq 
with ancient volcanic appearances ; apd I have endeavoured to 

* Researches on the Mfaieral Waters of Carlsbad,- T<$plitz, and KonigSr 
wart, in Bohemia, by J. Berzelius. From the Transactions of the Roya) 
Academy of Sciences of Sweden for L822 ; translated by Gustavus Bose, 
with some illustrations by Oilbcrt, in his Annalen der J^hysik, vol. Ixxiv. 
p. 1 i3. and 2^6. 
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prosecute the inquiry, as far as was possible, from the present 
state of our knowledge of the geognostical relations of thoae 
ootintries, with the chemical constitution of whose springs we 
are acquainted. What has already been done in these districts 
permits of an extent being given to these researches, which 
could scarcely have been expected, and yet many observations 
may easily have escaped me. But I flatter myself, that what 
fidlows will answer the above question in the aflinnative in a 
general way. 

As this is the most proper place, I will first shortly treat of 
those inquiries and connderations of other naturalists, which 
have any relation to the subject 

The older naturalists almost unanimously attributed the heat 
of warm springs to subterranean fire, or, at least, to the same 
causes which produce this fire. On the erroneous view^ that 
they all contmned sulphuretted hydrogen gas *, was founded the 
supposition, that the water of these springs previously flowed 
over beds of iron pyrites, and, by their action on them, ob- 
tained both their sulphuretted hydrogen gas and their elevated 
temperature. 

Becherf assumed, in reference to Carlsbad, that water, hold- 
ing common salt in solution, flowed over a burning bed of py. 
rites, the sulphuric arid of which changed the muriate into 
the sulphate of soda. Berzelius has demonstrated } the untena- 
ble natiue of this assumption, which does not once refer to the 
origin of the carbonate of soda. 

Klaproth §, who at once saw the difficulties of Becher^s hypo- 
thesis, believed, that the Carlsbad waters were heated by a large 
bed of coal, set on fire by iron pyrites ; and that iron p3rrites, 
coal, limestone, and salt-springs, were the raw materials out of 
which nature elaborated these hot mineral waters. But Lieopold 
von Buch||, on geognostical, and Berzelius^, on chemical 
grounds, have respectively shewn the untenableness of this pro- 
portion. 

The latter observes, that however easy it is to be convinced 

• Parrot, G ' -^ 'ler Physik der Erde und Geologie. [ Riga and Leijizig, 
1815, p. 31f 
f New 1 ^ by David Becher, 2d edit. 1789. p. 20. 

X Swedis p. 1T3. § His Beitrage, vol L 346. 

I) Bergma the year 1792, p. 383, especially p. 412. 

f Swedist 
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that these explanations are insufficient^ yet it is difficult to sub- 
stitute a more probable one in their place. We know, says Ber- 
zelius, that near many active volcanoes hot springs pour forth im- 
mense quantities of water. We may conclude, from their tempe- 
rature, that their channels pass near the centre of volcanic action, 
from which they acquire their heat Their, water, besides, holds 
in solution many ingredients which are foreign to that of or- 
dinary springs ; for instance, the above mentioned salts of soda, . 
and a much greater quantity of silica than is found in ordinary 
springs. The hot springs of Iceland are a well known ex- 
ample of this. The circumstance of .these waters, in some places, 
containing sulphuretted alkali, he views, as shewing, that, on 
the spot where the water dissolved this salt, the operation of 
the vcdcano had not extended far enough, to oxidise all the 
oxidizable substances, or had withdrawn itself, before its action 
was completed. He now makes use of extinguished volcanoes, 
in which the crater has been closed by congealed lava, filled 
with ashes, sand, and rubbish, and the glowing focus has gra- 
dually cooled. But there is found, as he correctly remarks, 
not the smallest loss of temperature by radiation, but the 
warmth can only escape through the mass of the surrounding 
rocks, and as these are known to be the worst conductors of 
heat, thousands of years might be required ere they reached the 
mean temperature of the earth. But the springs existing near 
a volcano continue, after its extinction, to flow through their 
former canals only so long as the water existing is supplied from 
the atmosphere, and must issue forth to the surface as formerly,, 
warm and saliferous, as long as they meet in their course with 
salts to dissolve, and as long as the places through which diey 
fluw are heated by the proximity of the still warm focus of the^ 
extinguished volcano, &c. &c. 

Against this view of Berzelius, Von HoiF^ observes, that we 
can by. no means attribute such a small conducting power ta 
the materials of which the interior of the earth, or earth^s crust„ 
ccmttst, as that for thousands of years they should preserve such 
a temperature as that must be which can produce the phenome^ 
na we observe in such springs when they come under our ob-^ 
servation at the surface ; for, from the mean density of the 
* Geognostical Observations on Carlsbad, 1825^ p. 33. 



90 Oil the Chemical C<mHittttwH and 

earth, by calculation, we -may sdppose its interior to oonttstof 
materials of the densest kind, which arc the best conductors of 
heat: But were this not the case, Von Hoff oontinueB, yet 
the continued exit of na cdhsiderabie a qaantity of beat, as 
that which the springs of Carlsbad dischai^ from the earth, 
must produce a considerable cooling hi itfif interior, if the 
warmth was not continually generated. But .«nce we have 
known these springs there has not been the smallest graduid di. 
minution of temperature, or any of the other effects, nor, conse- 
quently, of th(^ iictivity of the process ; on the contrary, their 
force during the last century, since which their phenomena have 
been more accurately observed, and viewed by more experienced 
naturalists than formerly, has continued undiminished, and in 
this period several new and permanent hot springs have burst 
forth, without those already existing having ceased yielding water 
of the same quality as before. 

That these objections are weighty cannot be denied ; but as 
throughout nature, when we attempt to estimate things on the 
large scale, for which a sure criterion is wanting, false conclu- 
sions may easily be made; while, on the contrary, quantities 
found by incomplete experiments may more certainly gtude us, 
I instituted the following experiments. 

1 brought basalt in a wind furnace, to the strongest white 
heat, till it began to melt, and then suddenly plunged it into a 
measured quantity of water, of a known temperature, contained 
in a cylindrical vessel, constructed of cast brass, on whidi was 
fitted an air-tight cover of the same metal. Immediately after 
the immersion of the glowing basalt in the water, the cover wa^ 
applied, in order to prevent the escape of steam, and by that means 
of heat. On a thermometer, inserted in an opening of the 
cover, the bulb of which reached the water, I observed the in- 
crease of temperature as long as the hissing noise of the glow- 
ing and gradually cooling basalt was heard. The following 
are the resiilts : — 

1. A piece of basalt, 9 oz. weight, heated to a bright red, 
was plunged in 93.75 oz. of water, of 17°.7 R. The teinp^ra* 
ture of tl *^ased to 31°.2 R. 

^ A ' basalt, 9 oz. weight, was heated till 

some me t off, and immediately put in 11^ oz. 
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of water, of S&°6 R., by which the temp^ratdre wite 'iriitsedrto 
9/1 .""B It When sub9equently weighed it was only 7 OX'. - 

S. A third piece of basalt of 14«5 o%. wdghi^ was not heated 
so stroi^Iy as the preeedkig, although it was malted indiffentot 
points, and was placed in 112^ oz* of water^ at 5i9^Bl,i which 
was raised to 48° U. The basalt afterwards weighed 1S.6 oz« 

4. A fourth piece, of 9St o2«, was heated very strongly, but 
without beginning to melt. It raised the temperature of 112.5 oz. 
of water at ST.'^S R. to 62."^, and then weighed SI oz.* 

In order to compare the results of these experiments with one 
another, we will reduce the weight, of the basalt employed to 
16 oz., or 1 civil pound, from which we gather, that, in the 
same quantity of water the elevation of temperature bore atif 
exact relation to the mass of the glowipg basalt. We will set 
aside the first experiment, as in it a smaller quantity of water 
was used. We then find 16 oz. of basalt raised the tempera- 
ture of 112.6 oz. of water,— 

From the second experiment, half melted, - . 24.*^ R. 

third a little less melted, >. ^^l 

fourth white heat, without melting, I8.°67 

These results shew a conformity which we should not have 
expected ; for the degrees of temperature diminish just as thcf 
heat in each succeeding experiment was supposed to be less. 
If we admit the first experiment, which produced the greatest 
increase of temperature, we may assume, that 1 lb. of half melt- 
ed basalt can rmse the temperature of 7 lb. of water 9,V K. ; 
consequently, S lb. would raise the same quantity 4iS^ R. If 
we now take the mean temperature of the atmospheric water 
which supplies the hot springs of Carlsbad, at + 11^ R., we 
then find that % lb. of half-melted basalt can ndse 7 lb. of wa-- 
ter from 11"* R. to 59° R., which is the temperature of the 

* In these experiments the increase of temperatureof the water mint 
Certainly he regarded as too little, from the inevitahle loss ef heat out of the 
vessel, partly hy conduction, partly hy radiation, aiid this loss must, of course, 
have been greater the higher the temperature bfthe water. This may partly 
iMive caused the less eleyation of temperature Itt the second ind third ezpmi- 
ments, as the water was already heated by the {Receding one^ Any way, 
however, this loss of warmth was small, for I afterwards observed, that W 
elapsed before the thermometer fell 1* R., and, in a much shorter time, the 
basalt had given off its heat to the water. 
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Sprudel fountain at Carlsbad, as determined half a century ago 
by Becher, and more lately by Berzelius. 

Now, the quantity of water which issues from the whole of 
the openings of the Sprudel is 4637| eimers in an hour, which 
gives 469508.86 Vienna pounds * ; consequently, 

m 
In 24 hours, .... 11,868092.41b. 

865 days, .... 4118,853786 

b m 

5 centuries, - - - 8,050486,883000 

7000 years, - - - 28,7«9076,082000 

For that is necessary, 



m 



In 24 hours, .... 3,219454,9 lli. 



m 



365 days, - - . 1175,101065 

m 
5 centuries, - - - 587550,532885 

7000 years, - - - 8,285707,458000 

of half-melted basalt to raise the water discharged by the whole 
Sprudel from 11° to 69° R. If we take the specific gravity of 
basalt at 2.9 and 1 Vienna pound = 0.0177 Vienna cubic feet: 
then would the mass of half-melted basalt required to heat 
that quantity of water for 7000 years, occupy a space of 
88257^452.000 0.0177 = 6020,617996 Vienna cubit feet. 

In order to form a rough idea of this mass, we will compare 
it with the cubic contents of the highest mountain in the Bohe- 
mian Mittelgeberge, the Donnerberg^ at Milleschau. From a 
calculation given below, the cubic contents of this mountain, 
consisting entirely of clinkstone, is= 16,364,166,666 cubic feet 
The above mass of basalt, which, from the h3rpothesis, would 
be necessary for the heating of the whole Sprudel Fountain at 
Carlsbad, since the days of Adam, a(x:ording to the sacred 
writings, would scarcely be the third part of this mountain. 

But this calculation presumes that the basaltic mass of the 

surrounding mountains, on the extinction of volcanic activity, 

was as strongly heated as the basalt itself, or that it derived no 

warmth (r* '^*'^^\n for 7000 years, which cannot be admitted. 

We have our calculation on the supposition, that 

* Con: Is, V. Ixxiv. p. 198. I have omitted the spe* 

dfic gravit ter, as we have only to do with approxima- 

^ve quantj 
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the temperature of the Carlsbad water was formerly no higher 
than at present *. On the other hand, the atmospheric water 
imlubed by the earth may be heated at great depths by a high 
temperature existing there, so that it may reach the glowing 
masses much warmer than 11° R.« which we have assumed. 
But we cannot comprehend in our estimate all these possible 
cases ; it is sufficient that we have got an approxiaiation. We 
may eanly, at pleasure, increase or diminisli the results^ and in- 
quire whether we are at liberty to assume the existence of such 
masses of basalt, or other rocks, in a half-melted state, or even 
at a white heat, in the interior of the earth ? This much can- 
not be doubted, that, when we keep in view the immense masses 
of volcanic mountains which we find on the surface of the earth, 
and which we must admit have at one time been melted in its 
interior, from which they were projected, that even much larger 
masses of vdcanic rocks may now exist in the interior of the Bo- 
hemian Mittelgebirge, and other volcanic ridges, in a melted, or, 
at least, in a glowing condition ? And, if even a part of their 
warmth should be abstracted from such glowing masses by the 
surrounding mountains, nothing prevents us supposing^ that, in 
such an event, warmth enough should still remain f^ the heat- 
ing of the water. But this conducting power of heat can hardly 
be very considerable, even for a period of a thousand years ; 
for our forges, which frequently go throughout the whole year,, 
do not require a very thick wall of stone to confine much of the 
heat And then we must look at the weak conducting power of 
Tdcanic products, which the following will prove. MonticdUi 
md Covelli found, on the 15th January 182S, in a crater of 
Vesuvius, which vomited fire, a layer of snow, one foot thick, 
which had fallen two days before -|-. They could even touch 
with the hand the outside of the edge of a canal formed of con- 
gealed lava, in which the Rowing rock was still flowing |. 

Now, although, as shewn from the preceding calculations and 
observations, the possibility of the heat of hot springs being de* 

* Compare Von Hoff, p. in art. 35. 

t Of Vesuvius in its activity during the years 1821, 1822, 1828, &c. from 
the Italian, by Netggerath and Pauls, 1824, p. 15. 

X Idem, p. 38, and Noggerath^s Observations, p. 38. 

OCTOBER — DECEMBER 18S9. C 
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rived from a long extniguisbcd volcanic point of the earth'i 
crust, still retaining its heat in its interior, caniMH be denied: 
yet the view of Von Hoff, of an undiminished activity of vdct 
nic operations in the interior, under hot springs, is not theid)) 
affeetod. We would, therefore, regard warm springs as stand- 
ing in more intimate connexion with those processes in the int& 
rior of the earth, which produce volcanic eruptions and eartk 
quakes^ and view their high temperature and the mixture oi 
different gases and substances, and their violent issuing forth, m 
the effects of this process of decomposition *. Von HojBT finds 
support for this view in the fact, that those points of the esrtb 
which yield a constant and con«derablc discharge of mineni 
waters, gases, vapours, &c., seem to be peculiarly exempted, if 
not from all internal commotions, at least from the more violent 
eruptions and catastrophes. Thus,- it is not- known that Cark 
bad ever experienced a proper earthquake, for the most violent 
eruptions of the Sprudel cannot be considered as such. A phe- 
nomenon has lately rather tended to establish the conjeoture, 
that Carlsbad is protected from any proper earthquake by its 
continual evacuations of hot gas and water. This town, and its 
environs, Mi nothing of the pretty strong earthquake, whkjiy 
in January- and February 18^4, extended from the base of the 
Saxon mountains into the circle of Elnbogen, to within two 
miles of Carlsbad "|-. Records are not wanting of an internal 
motion of the earth in the circle which contains the warm springs 
of Wiesbaden, Schlangenbad, Ems, Bertrich, and Aachen, luai 
many accompanying cold ones ; but these earthquakes were as 
rare, as weak, and insignificant . 

Comptuing the grounds which favour the hypothesis of wann 
springs having a similar origin with earthquakes and volcanic 
eruptions,— either thai their warmth is in consequence of laog 
extinguished volcanic activity in the place of their origin, . or of 
a volcanic process still existing at a great depth, with the hy- 
pothesis which deduces this temperature from burning beds o( 

* Von Hoff on Carlsbad, p. 56, 57. Hallaschka in Kastner's Arehiv, ToLi 
turlichen Vemnderungen cier Enloberflache, 1824, part ii. p. 89. 

f hichte (kr (lurch UberlieferuDg nachgewiesenen Na* 

p. 32: 
t ' e, p. 313. 
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ittm-^^nrites and coal, the former has by far the greatest pro- 
bability ; and it is not to be denied, that, in a geological point 
of view, it is an elevating consideration, if we ascribe similar 
origins to volcanoes and earthquakes, and to mineral springs ; 
and so deduce the destructive effects of the former, and the be» 
nefidai effects of the latter, from a common cause. 

Keferstein, also, in his Geological Observations on the Hot 
and Warm Springs of Grermany*, lays down the principle, 
that the regular production of hot vapours and springs is con- 
nected with volcanic activity, although the volcano be at rest 
and shew no eruption ; and that volcanic action does not consist 
in the combustion of beds of coal, but in terrestrial operations 
seated deep under the oldest formations. He observes on this, 
that basalt, which is connected with systems of volcanoes, is so 
grouped in Germany, that its localities may be viewed as a 
basaltic parallel, which traverses the north of Germany from 
west to east ; and in which line also, all the hot springs of the 
north of Germany are situated ; and that the few basalts besides 
this, which occur in Germany, accompany the north base of the 
Alps. This northern basaltic parallel, he finds, corresponds 
to a more southern, which traverses the south of France, the 
Alps, Hungary, and Tnmsylvania. No basalt is found in the 
Alps themselves; but he thinks it probable that the Alps rest 
on a volcanic basis, that, in them, the volcanic phenomena may 
have been limited to some earthquakes, which may have been 
the more formidable, as it seems that the great mass of the 
mountains may have prevented the eruption of the lavas -f*, in- 
stead of which, hot springs have burst a passage for themselves 
in many places. He shews that the greater number of them are 
seated in the Alps ; some surround their immediate base (as also 
some portions of basalt) ; few arise in the further outskirts of 
the Alps. He lastly informs us, that the hot springs of Ger- 
many, and the adjoining countries, issue from the oldest forma- 
tions, gneiss, granite, and clayslate ; and that, where this is not 
the case, these older rocks are so situate in the vicinity, that we 

* His work Teutchland Geognostisch-geologisch dargestelt, &c. voL ii. 
pt 1. p. 1. 

t Compare Von Hoff's Geschichte, &c p. 334. 

c2 
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may infer them to have a connexion with the vptingaL Thd 
this is the case in several other parts of the world, he ^ews bj 
several examples. 

If we now bring under our view what the above has taught 
us regarding hot springs, we come to the three following gen^ 
conclusions: — 1. We find hot springs and exhalations of hot 
gases and vapours near all active volcanoes^ whence we oondiide 
them to be intimately connected with volcanism. We alao see, 
that permanent hot springs appear when the proper eruptions, 
i^hich occur only from time to time, have ceased *. 2. We also 
find warm springs near extinguished vcdcanoes, as well as those 
mountains whose igneous ori^n is no longer disputed : But it 
appears that the temperature of hot springs is higher near active 
than extinguished volcanoes. 8. We lastly find warm springs 
in primitive mountain chains, which present on their surface no 
volcanic products; but which some geologists r^ard as raised 
by the general volcanism of the earth, at the period of its great- 
est activity f. 

From what we have said before of hot springs, coming under 
heads 1. and 2., we may so lay down the principle, because hot 
springs, which we regard as the products of volcanic action, ap- 
pear in the neighbourhood of active and extinguished volcanoes f 
we also infer, from what has been previously said of such 
springs in primitive mountains, which shew no volcanic produc- 
tions, the existence of volcanic activity at a greater depth. 

I have already hinted at the fact, that the temperature of the 
earth increases with the depth. So far we are obliged to admit 
volcanic action at a great depth }, to which the atmospheric wa- 

• Ve^vius and Etna have a number of hot springs. The now dormant 
volcano on Ischia has hot springs. In the volcanic district of the Lake of 
Agnano, the Piscarelli are 1)3°. Iceland is quite filled with hot springe, of 
which the Geyser, of 80*', is best known. The volcanic West India Islands 
shew the same phenomenon : likewise the volcanoes in Java, in Japan, where 
the springs of Ungino have a temperature of lOCT ; in America, &c. Kefer- 
stein, lit ant€a^ p. 49. Also Ton HoflF, til aniea, vol. ii. p. 379, 481, 485 dlft 
548. ' 

t V p. 65«. 

t C< anteuy p. 366, 367, and 549. 
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Xffc must aink to acquire its beat ; yet nothing prevents its being 
wanned by the high temperature at that depth, independent of 
volcanic fires ; and, in such a heated state, again appearing at die 
surface, if it must still rise so high ; for, if tbe channels through 
which it flows become once heated, their walls would conduct 
little heat outwards *. Berzelius seems inclined to attribute this 
origin to the tepid, non-alkaline, but partly saline, and slightly 
sulphureous waters^ which spring from a granitic soil^ in whieh 
we find no volcanic remains -^. 

I rest satisfied here with merely having pointed out this pos- 
sible cause of tbe warxnth of springs ; for it would be diQicult, 
in a field where we have merely grounds of probability, to pro- 
nounce any thing decisive. 

I now resume the thread of my investigation. 

Keferstein and Von HoiF have endeavoured to shew that hot 
springs constantly accompany volcanic ridges, but without pay- 
ing any attention, in their observations, to their chemical consti- 
tution. Berzelius has, from the occurrence of mineral waters 
which contmn soda saturated with carbonic acid, in the volca- 
nic districts of the Bohemian Mittelgebirge, in Auvergne and 
the Vivarais, inferred their connexion with volcanic agency. 
I have also observed this connexion in the mineral waters ana^ 
lyzed by me, at Geilnau, Fachingen^ and Setters ; and which I 
will now endeavour to point out in the great basaltic or vol. 
canic mountain chain, which begins in the Eifel, and extends 
to the Riesengebirge. I divkle this basaltic chain mto seven 
separate groups, and describe those springs containing carbonic 
add, saturated with soda, with their relation to the geognostical 

* A remark ngturallj deduced also r^arding sprii^ warmed hj volcanic 
activity. 

•f If we look at the numerous existing observations on the temperaituxe 
in the interior of the earth (see Annales de Chimie and de Physique, v. xiii. 
p. 18S), we will observe a considerable incretse of temperature at compara- 
tively trifling depths. Thus Gensanne ftund in tlie mines of Giromagni, 
at Befort, in a difference of depth of 332 metres, a difference of temperature 
tf I0*.2 C vuE. ioA depth of 438 meties >f 22^.7 C. In the mines of Com. 
wall, the temperature, at a depth of 348 metres, was-}- 26* ; while, at the sur- 
&ce, it was -f> id"?. Yon Humboldt found in a mine of NewiSpaia^in America, 
at a depth of 502 metres, -{-33^.8 C, while the mean annual tea^erature is 
there 10* C. We see from Uus, tjliat water, which has sunk to no grifjit ^pth, 
may be heated from 22**7 C. to 26** or even S8*.8 C. \ 
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dmractcr of the rocks from which they rise, or which surround 
them. By way of appendix, I will present, in the eighth and 
lunth groups, the springs belonging to this daas in Auvergne, 
the Vivarais, and in the Pyrenees *. 



Examination,^ some Minerals. By M. Victor Hart wall f. 

1. Fergusomie. 

j/His mineral, named in honour of Robert FergaBoUy Esq. of 
Raith, occurs near to Eikertaurvak, not far from Cape Farewell, 
in Old Greenland. On account of its near resemblance to Yt- 
tertantalite, it w^s referred to that species, until Ilaidinger, bj 
a careful survey of its crystals, proved it to be a new qiecies. 
Being analysed, it aflPorded to me the following constituent ports : 







Per Cent 


Oxygen. 


Tantolic Acid, 


0.5521 


47.76 


5.49 


Ytter Earth, 


0.4743 


41.91 


8.34 


Oxide of Cerium, 


0.0582 


4.68 


0.69 


Zircon Earth, 


0.0350 


ao2 


a79 


Oxide of Tin, 


0.0120 


1.00 




Oxide of Uranium, 


0.0110 


a95 




Oxide of Iron, 


0.0040 


' 0.34 





90.65 

The proportion of the oxygen of the bases is to that of the 
acids nearly as S : 1. This relation, although not perfectly cor- 
rect, is as much so as could be expected fnun the analysis <^ so 
compound a mineral. Hence if we consider the combinaticms of 
Tantalic acid, and oxide of tin with zircon earth, oxide of ura- 
nium and iron, as accidental mixed parts, there results for the 
Fergusonite the following formula : — 

The Fergusonite, therefore, differs from the yttrotantalite in 

• F'' ^erred to above, we must refer to Dr Bischoff's va- 

luable 

t F \cademiens Handlingar, Jahrg, 1828. 
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-coiniMsition, the latter having its composition represented by the 
-following formula :*-^ 



Cc* 



}t 



% Mang€meiiim EpUoie cr PiHaciie. 

The mineral found at St 'Marcet in Piedmont, and known to 
mineralogists under the name IManganesian Epidote, was refer- 
red to the qpidote genus, on account of its series of crystalliza^ 
tions. 

This mineralogical determination it was denrous to have 
confirmed by chemical analysis; and, further, chemists were cu- 
rious to know the particular state of oxidation of the manga- 
nesie and iron n^hich it contains. The following is the analysis 
of Hartwall : — 







PttCcnt. 




Silicm 


a4425 


S&47 


19.35 


Alumina, ... 


2030 


17.65 


as4 




0.2400 


21.65 


&08 


Peroxide of Mai^;ane8e, 


0.1620 


1408 


417 


Peroxide of Iron, 
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Magnesia, 


0.0710 


1.02 


0.70 



100.27 

I have inferred, says HartwaU, by the calculation of the result 
of the analysis, that tlie manganese and iron occur in the mineral 
in the state of peroxide. This is proved not only by the dimi- 
nished quantity of the isomorphous alumina along with them, 
but also by the reddish-brown colour of the mineral. Accord* 
iog to these data, the formula is as follows :— 
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Afudysia of PyrophyUite^ a New Mineral By M. B. Hu- 
man n of Moscow. 

JLhis mineral occurs in the Uralian Mountains, and is known 
to mineralogists under the name Radiated Talc. But its rela- 
tions before the blowpipe are different from those of indurated 
talc Heated before the blowpipe, without any re-agent, it &■ 
vides in a fan-«haped manner into a swollen mass, which oocji^ 
pies twenty times the t>pace of the original specimen. The 
pounded mass is quite infusible. If heated in a glass-retort, 
there condenses, on the upper part of it, a water which does not 
atta^l^ the glass, and which, on evaporation, leaves noaitiqi. 
Soda dissolves the mineral with effervescence, into a clear yd- ^ 
low glass. Phosphoric salt dissolves it into a colourless S^ass, 
leaving a siliceous skeleton. It acquires a blue colour w^i 80- 
luUon of cobalt. By these characters the mineral is well mark- 
ed, and is distinguished from talc, particularly by its relatioDS 
with solution of cobalt, its aqueous contents, and its fan- 
shaped splitting by heating. But in order to obtain a more dis- 
tinct conception of this mineral, I subjected it to analysis. Ac- 
cording to this, it contains in the 100 parts 

6.62 Water, - - 5.00 Oxygen. 

59.79 Silica, - - - 30.07 

29.46 Alumina, • - - lajd 

4^00 Magnesia, - - - 1.55 

1.80 Oxide of Iron. 

Trace of Oxide of Silver. 

We see from this analysis, that the oxygen of the water 
amounts to a third, and the oxygen of the silica the double ctf 
the oxygen of the bases. The mineral thus analysed, therefore, 
corresponds to the following formula : — 

M^Si* + aAP + lOH. 

The name Pyrophyllite is given to it on account of its exfo- 
liation on exposure to heat. 
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AddUional Remarks on Active Molecules. By Robert Baowm, 

F. R. S. &c. 

About twelve months ago I printed an account of Microscopi- 
cal Observations made in the summer of 18S7, on the Par- 
ticles contained in the Pollen of Plants; and on the general 
Existence of active Molecules in Organic and Inorganic Bodies. 

In the present supplement to that account, my objects are, to 
expliun and modify a few of its statements, to advert to some of 
the remarks that have been made, either on the correctness or 
originality of the observations, and to the causes that have been 
considered sufficient for the explanation of the phenomena. 

In the first place, I have to notice an erroneous assertion of 
more then one writer, namely, that I have stated the active 
meieeules to be animated. This mistake has probably arisen 
from my having communicated the facts in the same order in 
which they occurred, accompanied by the views which presented 
themselves in the different stages of the investigation ; and in 
one case, from my having adopted the language, in referring to 
the opinion of another inquirer into the first branch of the sub- 
ject. 

Although I endeavoured strictly to confine myself to the 
statement of facts observed, yet in speaking of the active mole- 
cules I have not been able, in all cases, to avoid the introduc- 
tion of hypothesis ; for such is the supposition, that the equally 
active particles of greater size, and frequently of very different 
form, are primary compounds of these molecules, — a supposi- 
tion which, though professedly conjectural, I regret having so 
much insisted on, e^cially as it may seem connected with the 
opinion of the absolute identity of the molecules, ftDm what- 
ever source derived. 

On this latter subject, the only two points that I endeavour- 
ed to ascertun, were their size and figure : and although I was, 
upon the whole, inclined to think thai in these respects the 
molecules were similar from whatever substances obtained^ yet 
the evidence then adduced in support of the supposition was far 
from satisfactory ; and I may add, that I am still less satisfied 
now that such is the fact. But even had the uniformity of the 
molecules in those two points been absolutely established, it did 
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not ncccsEorily Ibllow, nor have I any where stated, as has been 
imputfd to me, that they also agree in all their otiicr properties 
and ftinctions. 

I have remarked, that certain substances, namely, sulphur, 
ivsin, and wax, did not yield active particles, whicj}, however, 
proceeded merely from defective manipulation ; for I have since 
readily obtained tliem from all these bodies : at the same time I 
ought tu notice that tlicir existence in sulpliur waa previously 
mentioned to me by my friend Mr Lister, 

In prosecuting the inquiry subsequent to the publication of 
my observations, I have chiefly employed tlie simple micro- 
scope mentioned in the pamphlet, as having been made for me 
by Mr Dollond, and of which the three lenses that I have gene- 
rally used, are of a 40th, 60th, and 70th of an inch focus. 

Many of the observations have been repeated and confirioed 
with other simple microscopes having lenses of similar powers^ 
anti also with the best achromatic compound microscopes, 
cither in my own possession, or belonging to my friends. 

The result of the inquiry at present essentially agrees with 
that which may be collected from my printed accoimi, and may 
be here briefly stated in the following terms : namely. 

That extremely minute particles of solid matter, whcllier ob- 
tained from organic ur inorganic substances, when suspended in 
pure water, or in some other aqueous fluids, exhibit motions for 
which I am unable to account, and which, from their irregulari- 
ty and seeming independence, resemble in a remarkable degree 
the less rapid motions of some of the simplest animalcules of 
infusions ; that the smallest moving particles observed, and 
which I have termed Active Molecules, appear to be spherical 
or nearly so, and to be between l-20,000dth and l-30,000dth 
of an inch in diameter ; and that other particles of considerably 
greater and various size, and either of similar or of very dif- 
ferent figure, also present analogous motions in like circum- 
stances, 

I have formerly stated my belief that these motions of the 
particles neither arose from currents in the fluid containing them, 
nor depended on thai intestine motion which may be supposed 
to accompany it: 

These causes ver, either singly or combined 

with others,-^4Si nd repulsions among the par- 
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tides themselves, thar unstable equilibrium in the fluid m which 
ihey are suspeuded, tlicir hygrometrical or capillary action, and 
in some cases the disctigagcmcnt of volatile matter, or nf minute 
Bir-bubbles, — have been considered by several writers as Buffi- 
dently accounting for the appearances. Some of the alleged 
causes here stated, with others which I have conadcred it un- 
necessary to mention, are not likely to be overlooked or to de- 
c«Te observers of any experience in microscopical researches ; 
and the insuffidcncy of the most important of those enumerated, 
may, I think, be satisfactorily shown by means of a very simple 
«:iperiinent. 

This experiment consists in reducing the drop of water con- 
buning the particles to microscopic minuteness, and prolonging 
its existence by immei'sing it in a transparent fluid of inferior 
tpea&c gravity, with which it is not miscible, and in which eva- 
}»ratioD is extremely slow. If to almond-oil, which is a fluid 
having these properties, a considerably smaller proportion of 
water, duly impregnated witli iiarticlcs, be added, and the two 
fluids shaken or triturated together, droits of water of various 
sizes, from i-50th to l-2000dth of an inch in diameter, will be 
immediately produced. Of these, the most minute necessarily 
contain but few jtarticles, and some may be occadonally obscr. 
ved with one particle only. In this manner minute drops, 
vhich if exposed to the air would be dissipated in less than a 
minute, may be retained for more than an hour. But in all 
the drops thus formed and protected, the motion of the particles 
takes place with undiminished activity, while the principal causes 
jusgned for that motion, namely, evaporation, and their mutual 
attraction and repulsion, are either materially reduced or abso- 
lutely ""li- 
lt may here be remarked, that those currents from centre to 
circumference, at first hardly perceptible, then more obvious, and 
at last very rapid, which constantly exist in drops exposed to the 
air, and disturb or entirely evercome the proper motion of the 
particles, are wholly prevented in drops of small sixe immersed 
in eril,— a fact which, however, is only apparent in those drops 
that are flattened, in consequence of being nearly or absolutely 
in contact with the stage of the microscope. 

That the motion of the ]>articlcs is not produced by any cause 
Acting on the surface of the drop, may lie proved by an inver- 
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ikm of the expariment ; far by mixing a very small proportion 
of oil with the water containing the particles, microscopic drops 
of oil of extreme minuteness, some of tbetn not exceeding in size 
the particles themselves, wilt be found on the surface of the drop 
of water, and nearly or altogether at rest ; while the particles in 
the centre or towards the bottom of the drop continue to move 
iwrith their usual degree of activity. 

By means of the contrivance now described for reducing the size 
^oid prolonging the existence of the drops containing the par- 
tides, which, simple as it is, did not till very lately occur to me, 
a greater command of the subject is obtained, sufficient perhaps 
to enable us to ascertain the real cause of the motions in ques> 
lioB. 

Of the few experiments which I have made since this manner of 
observing was adopted, some appear to me so curious, that I do 
not venture to state them until they are verified by frequent and 
careful repetition. 

I rfiall conclude these suj^leroentary remarks to my former 
observations, by noticing the degree in which I consider those 
observations to have been anticipated. 

That molecular was sometimes confounded with animalcular 
motion by several of the earlier microscopical observers, appears 
extremely probable from various passages in the writings of 
Leeuwenhoek, as well as from a remarkable paper by Stephen 
Gfay, published in the 10th volume of the Philosophical Trans- 
metions. 

Needham also, and BuSmi, with whom the hypothesis of or- 
^niic particles originated, seem to have not unfrequently fallen 
into the same mistake. And I am inclined to believe that Spal- 
lanzani, notwithstanding one of his statements respecting them, 
lias, under the head of Ammaletti (Ttdtimo ordme^ included the 
aetive moieouks as well as true animalcules. 

I may next meotion that Gleichen, the discoverer of the mo^ 
tdons df the particles of ^e pollen, also observed similar mo- 
tions in the particles of the omnium of sea mays. 

Wri«berg ap^ ""n^ler, who adopted in part Buffon'^s hypo- 
thesis, state ti -vMeb diey su{^se all organic bodies 
Ibnned, to b m; and Muller distinguishes these 
iseving orga real animalfuries, widi which he 



Mr Brown on Active Mokeuks^ 45 

addS) ihey have been confounded by some very re&pectable ob- 



In 1814, Dr James Drummond of Belfast, published, in the 
Ttti vbhime of the Transactions of the Royal Society of Edin- 
burgh, a Yaluable paper, entitled *^ On certain appearances ob- 
served in the DissecticMi of the Eyes of Fi^es.^ 

In this Essay, which I regret I was entirdy unacquainted 
with when I printed the account of my observations, the author - 
gives an account of the very remarkable motions of the spicnla 
which form the silvery part of the choroid coat erf the eyes of 
fishes. 

These spicula were examined with a simple microscope, and 
as opake objects, a strong light being thrown upon the drop of 
water in which they were suspended. The appearances are mi- 
nutely described, arid very ingenious reasoning employed, to show 
that, to account for the motions, the least improbable conjecture 
is to suppose the spicula animated. 

As these bodies were seen by reflected and not by transmit- 
ted light, a very correct idea of their actual motions could hardly 
be obtained ; and with the low magnifying powers necessai*ily 
employed with the instrument and in the manner described, the 
more minute nearly spherical particles or active molecules which, 
when higher powers were used, I have always found in abun- 
dance along with the spicula, entirely escaped observation. 

Dr Drummond'^s researches were strictly limited to the sm- 
cula of the eyes and scales of fishes ; and as he does not appear 
to have suspected that particles having analogous motions might 
exist in other organized bodies, and far less in inorganic mat- 
ter, I consider myself anticipated by this acute observer only to 
the same extent as by Gleichen, and in a mudi less degree than 
by MuUer, whose statements have been already alluded to. 

All the observers now mentioned have confined themselves to 
the examination of the particles of organic lx>dies. In ISIQ^ how- 
ever, Mr By water, of Liverpool, publbhed an account of Micix> 
scopical Observations, in which it is stated that not only organic 
tissues, but also inorganic substances, consist of what he terms 
animated or irritable particles. 

A second edition of this essay appeared in 1828, probably 
altered in some points, but it .may be supposed agreeing essen- 
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tiallyinita statements with t)ie edition of 1819. and which I hare 
never seen, and of the existence of which I was ij^norant wlien 
I published my pamphlet. 

From the edition of 1828, which I have but lately met with, it 
appears that Mr Bywater employed a compound microscope of 
the construction called Culpepper's, that the object was examined 
in a bright sunshine, and the light from the mirror thrown so 
obliquely on the stage as to give a blue colour to the infu- 
sion. 

The first experiment I here subjoin in his own words : — 

" A small portion of flour must be placed on a slip of glass, 
and mixed with a drop of water, then instantly apptieti to the 
roicroscope ; and if stirred and viewed by a bright sun, as already 
described, it will appear evidently filled with innumerable small 
linear bodies, writhing and twisting about with extreme activity." 

Similar Imdies, and equally in motion, were obtained from 
animal and vegetable tissues, from vegetable mould, from sand- 
stone, after being made red hot, from coal, ashes, and other in- 
organic bodies. 

I Iwlicvc that in thiis stating the manner in which Mr Bywa- 
ter'fi experiments were conducted, I have enabled microscopical 
observers to judge of the extent and kind of optical illusion to 
which be was liable, and of which he does not seem to have lx«n 
aware. I have only to adil, tliat it is not here a question of 
priority ; for if his observations are to be depended on, mine 
must be entirely set aside. 



Oi the Tripanff, or Bicho ik Mar, m- SeaShiff of' India — the 

Hohthuria tubidona of Naturalisls. By Charles Collier, 

formerly Staff-Surgeon in Ceylon, now Inspector of Hospitals 

in the Mauritius. Communicated by Sir James Macgsioor. 

With a Plate. 

Having had many opportunities of observing this species, 

and thinking that, although its organisation is already known 

in a general sense, a complete account of it may be interesting 

to naturalists, I '^ following memoir on the subject^ 

" A beautiful i rcturc of Ihc HoloUmria lubulnsa by 

Tiedenunn was pu ii. 
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Scmie. advantage is derived from it, as an article of commerce, 
in Ceylon ; for, after being dried, it is exported in large quantities 
to China *• The animal is found throughout the year on tins 
coast, attached to rock, or lying on the sand, surrounded by 
species of Haliotis, Patella and Lepas, in shallows dose to the 
^re. Its surface is of a deep black colour, soft and gelatinous 
to the feel, and studded over with papillary bodies f , by means 
of which, it attaches itself to objects, and probably absorbs the 
water, with which its cavity is always more or less distended. Its 
length and drcumference vary exceedingly \^ both from age and 
rapid but partial contraction. The extremity where the mouth 
is ffltuated is flat, compared with the opposite end, where the 
anus is, and which is tapering. Through this latter aperture,, 
the water contained within the sac is thrown with considerable 
force. It can withdraw, as M. Lamarck has observed, all its 
external organs § ; and it can, besides, expel through the posterior 
opening, or by rupture, through the outer covering, all its inter- 
nal organs, leaving the empty sac (as it may be termed) to part, 
after a few hours, with the signs of vitality ||. 

The mouthy is strengthened with a calcareous or cartilaginous 

* This employment of it has been alluded to by Linnaeus, for he in- 
quires : An hsec quse, teste 111. Fallas, siccata, Sinensibus in eibum cedit ? 
Syst. Nat. part vi p. 3139. 

•f- The apices of these papillary bodies are white, and flattened, or rather 
concave and perforated. They resemble, excepting in size, those which are 
extended along the branches of the asterias, and described minutely by M- 
Cuvier, in his Lemons d*Anatomie Com|)ar^, voL L p. 407* 

X An individual is sometimes found eighteen inches long. Crawford says, 
some of the Tripang or Holothurise are as much as two feet in length, and 
from seven to eight inches in circumference. The length of a span, and the 
girth of from two to three inches, however, is the ordinary size. Edit. 

§ Les Holothuries sont tres contractiles, elles font rentrer, facilement et 
completement, tous leurs organes exterieurs, tels que leurs tentacules, leur 
bouche meme, leurs papilles, et leurs tubes aspiratoires. Hist. Nat. des- 
Anim. sans Vert., voL iiL p. 73. 

I This expulsion has not, so far as I know, been noticed by authors, but 
it follows so uniformly the least violence, or removal for a short period from 
the habitat, that a view of the parts in situ can very rarely be obtained. It 
is noted by Tiedemann. — Edit. 

% linnseus supposed that, as in the asterias, there was but one opening 
for the alimentary canal : — ^^ Holothuriae omnes, maris incolae, per apertu- 
ram anteriorem nutrimentum hauriunt et faeces cxpellunt ; per posteriorem 
aquam ingressam ejiciunt." Syst. Nat. i)art vi. p. 3140. 
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serrated ring*, and surrounded by twenty pinnated tentacula (ten. 
taculis racemosis^Linn). Connected with and opening intoitai*e 
many smaU, transparent, obiongbodies, (oneof which, always dis- 
tended with fluid, is larger than the others) which, in the opinion 
of M. Cuvier t, are secretory organs. The alimentary canal J, 
and its retaining membrane (mesentere membraneux, Cuv.), have 
been already described in the Lemons dCAnatomie Comparie ; 
but the teriu Cloaca §, which has been employed, is applicable, 
not to the termination of the intestine, which is smaller than the 
rest of the canal, but to the kind of sac, formed by the transverse 
membrane, into which the bowel opens. 

The vascular system || is so intricate and peculiar, that it is 
indeed difficult, even after patient labour, to form a clear and 
connected view of its constitution. The following is the result 

* M. Cuvier decides, but hastily I tliink, that this apparatus serves only 
as a point of attachment for the longitudinal muscles : — ^^ Les Holothuries 
ont bien Touverture de la bouche entour^ d*un anneau, forme de dix piec^ 
dani-osseuses, mais ellesservent seulement de point d*apui aux muscles lon- 
^tudinaux du corps, et aux tentacules recouvertes par la peau interieure de 
1a bouche, et ne contenant aucune dent, elles n'e servent point a la mastica- 
tion. Vol. iii. p. 336. 

•|* Les Holothuries ont tout autour de leur bouche des sacs oblongs et 
aveugles, qui debouchent dans cette cavite, et qui ne peuvent manguer dV 
verier quelque liqueur analogue a la salive. Vol. iii. p. 340. 

J The alimentary canal is of the same caliber, exceedingly delicate in its 
texture, about four times the length of the animal, and disposed in three lines 
of unequal length ; that is, it descends, returns to the right, crosses, and again 
descends to the anus. The tenuity (and consequently apparent unfitness for 
their office) of the tunics of the intestine, is found in some testaceous mol. 
liMca also, and in those more particularly (as Murex ttdipa and saaaiiUg, and 
TMehus nUoUcusj which inhabit coane shells. In the last mentioned species 
the parte can seldom, with all care, be displayed without injury, and yet 
very rough matter (as coral, and shells comminuted and entire) has tu pass 
along them. Fluid is found within the intestine, between portions filled 
with solid matter ; and this fluid, like that within the cysts, which are ap- 
pended to the mouth, appears to be, from taste and appearance, sea-water. 

§ L'anus s'ouvre dans le grand cloaque situe k Tarri^re du corps, et qui 
n'ert separ6 de la cavit6 de I'abdomen, que par une valvule. VoL iv. p. 143. 

]| M. Cuvier bears testimony to the difficulty of this branch of the sub- 
ject : — ^^ Je suis contraint d*avouer que, malgr^ tons mes effisrts, je n*ai pii 
^icore parvenir si r ide^ certaines, sur Torganization des Echino- 

dermes, a I'egard i 're.*' VoL iv. p. 414. T have not been 

able, I confess, ev before me, to follow this able anato- 

mist's demonsirati 
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of my investigations. A lai^ vessel can be traced from the 
summit of the membranous expansion, close to the entry and 
termination of the intestine, to the lung *, and is there seen to 
ramify ; and from the lung arise distinct groups of vessels, which 
unite into one, and this again immediately divides into many short 
branches, like vaga brevia^ which pass directly to and encircle 
the contiguous intestine ; and it sends one branch upwards, 
which may be followed to the mouth, and another downwards, 
which is lost on the second line of the intestine. A branch, too, 
is sent to the organs, which are^ as is supposed, for reproduction. 
This would appear to be the distributicm from the lung. Now, 
the pulmonary vessel is j^aned, at its origin, by another, which 
descends, gradually enlarging, along the floor of the covering, 
and by a vessel besides -f of extreme tenuity, from off the intes- 
tine at the anus, which may be traced enlarging as it recedes 
from this point, along the whole course of the canal. This junc- 
tioQ of the three vessels forms a sac between the lamina of the 
membranous expansion, and into this sac, if I may trust my dis- 
section, the vessels open ; but as no impelling power can be de- 
tected, the further transmission of the fluid is not apparent 

The nervous system is so obscure, that I confess I know no- 
thing about it. 

Connected by a vessel with the lung and the intestine, is a large 
mass ^, constituted by a congeries of long circular worm-like 

* The lung is of a reddish-brovrn hue, and appears like ramifications of 
YesseLs^ among very loose cellular fibre, chai^ged with fluid. 

f The course of this vessel may be worth notice. It passes from the 
mouth, enlarging to about the centre of the oesophageal or first line of the 
canal, and then bifurcates, sending one branch under the lung to the oppo- 
site line of the intestine, which again bifurcates, and then completes the 
whole course of the canal $ it empties itself, being, as was observed, of ex- 
treme tenuity, at the anus, i^to the pulmonary vesseL If it be a returning 
vein, it is singular that it should be smallest where it joins the apparent ori- 
gin of the circulation. 

X The quantity and the form are alike in two individuals found together, 
while the colour thus differs. Does this variation depend upon any period 
of particular activity of the organ ? M. Cuvier considers that as an ooaryy 
and coiyectures that the white filamentous bands have some relation with 
male organs :«— ^' Je crois que ces spnt les ovaries de oes animaux : mais on 
observe aussi, vers leur anus, des filameus blanchatres, nombreux, semblable 
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bodies, whiclr» in some individuals, are red, and in others greyish 
white. And attached to this mass by cohesion, is a loose con- 
geries of white, narrow, delicately serrated, filamentous particles, 
which are so glutinous as to adhere to objects, and are highly 
dbstic. Some of these filaments are often seen issuing, as it were, 
fran the posterior opening ; and they are always first protruded. 
In small and apparently young individuals, these parts are 
scarcely to be discerned. If these be the sexual organs, the mode 
of reproduction and the kind oi influence which may be mutual- 
ly exercised, seem to be beyond the reach of observation, and to 
admit, therefore, of no elucidation. 

The covering without is, as has been observed, black, beset 
with papillae, and it gives off a slight purple tint, such as that of 
Murex TuUpa ; within, it is furnished with delicate transverse 
fibres, and broad muscular bands, which are extended from the 
posterior extremity, and attached to the gristly circle of the 
mouth, or to the summit behind the mouth. A membrane is 
extended across the posterior extremity, and beneath it lies the 
contracted terminatio^i of the intestine ; and within its laminae 
commences apparently the system of the circulation. 

T7ie Tripcmg^ Sea-Slug, or Holothuria Trade in India. By 

the Editor. 

This animal is used very extensively by the Chinese for 
eulinary purposes. They make of it a very ri;ch and palatable 
soup, and dress it in different kinds of stews^ There are va- 
riops modes of curing it. It is first gutted, and the water 
pressed out of it, and then laid in dry lime, called by the na- 
tives chtmam; afterwards, according to the circumstances of 
the fishing station, dried in the sun, or on stages, by means of 
fires of wood under them. It is a most important article of 
commerce, and is the most considerable article of the exports of 
the Indian islands to China, unless, perhaps, pepper. There 
tai fisheries, as they are called, of Tripang, in every country of 
the Indian Archipelago, from Sumatra to New Guinea. It 

i deB vers, et form d'uo fil mince, assez eUstique, contoum^ en spi- 

rale^ et se laissani ^anes auroient ils quelque rapport avec le 

lez male ?" Vo ary.like mass weighs, in some indivi- 
duals^ nearly two 
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bas atM^ witbin these last few yearis^ been disloover^ abund- 
antly on the coasts of Ceylon and the Isle of France, and is no 
doubt general throughout those seas. It has, as we are in- 
formed, already been sent fix>m thence to China, where it finds 
a ready market ; although, from its being unskilfully prepared, 
it is classed with the lowest qualities of the Archipelaga Wh^i 
the Chinese can be employed in fishing and preparing it, there 
is Uttle doubt that it will form an important article in the com- 
merce of those countries with China, as it can be got in any 
quantities. Judging from the extent and populatioik of China, 
and their taste for such articles, where, along with the birds* 
nests (a peculiar product of the Archipelago), it forms as indis* 
pensable an article of luxury as the tea of China does to this oouik 
try, especially among the higher orders, it will not be an easy 
matter to glut the market with it« 

Being found principally on coral reefs, and never on flat mud- 
dy shores, the most considerable fisheries are consequently to the 
eastward from Celebes to New Guinea and Australasia, where 
the form of the land is the most favourable. The anim^' is 
caught on ledges of coral rock, usually at the depth of from 
three to five fathoms. The larger kinds, when in shallow water^ 
are occasionally spe^ured, but the most common mode of taking 
them is by diving for them in the manner practised for pearl 
oystars, and taking them up with the hands. The most produc- 
tive are che fisheries among the Aroe Islands, and those in tfie 
Gulf of Carpentaria, and generally on all the north-west coast of 
New Holland. Upwards of forty vessels, of from twenty to frfty 
t€>ns, leave Macassar annually for the coast oi New liolland, 
bendes oth^s that go elsewhere in the same trade. A vessel oi 
twenty tons, manned by twenty-five hands^ is considered to be 
successful, if she have obtained seven thousand pounds weight <^ 
Tripang. It is, says Crawford, the capital of the Chinese resi- 
dent merchants which sets these adventures on foot, as they ad- 
vance to the undertakers from two to four hundred Spanish 
dollars, according to the extent of their equipment, securing to 
themselves the refusal of the cargo. 

The holothurise, as already mentioned, vary in size, but their 
quality or value in the market does not depend on size, but up. 
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on properties which are understood only by those who have had 
a long experience of the trade. The Chinese merchants are al- 
most the only persons who possess this skill ; even the native 
fishers themselves, as Crawford remarks, being often ignorant 
on the subject, and always leaving the cargo to be assorted by 
the Chinese on their return to port. The commordal dassifi- 
caticm made by the. Chinese, is curious and particular. In the 
market of Macassar, the greatest staple of this fishery, not less 
than thirty varieties, are distinguished, varying in price from 
five Spanish dollars per picul (picul is ISS^ lbs.) to fourteen 
times that price, each being particularized by welL known names. 
It is evident from this account, says Crawford, that the Tripang 
trade is one in which no stranger can safely embark, and it is 
consequently almost entirely in the hands of the Chinese. The 
quantity of Tripang sent annually to China from Macassar is 
about 7000 piculs, or 8383 cwt. The price in the market of 
China varies from eight Spanish dollars per picul, to 20, to 50, 
to 75, to 110, and to as high as 115, according to quality. 

The whole quantity sent to China from Macassar, and other 
parts of India, may be estimated at 14,000 piculs. Taking 
this quantity at the low average of 40 dollars a picul, and va- 
luing the dollar at 4s. 3d., its entire value, in a commercial 
view, is L. 119,000. Notwithstanding this enormous export to 
China, we do not understand that its value in the market has 
ever been materially afiected by the quantity imported, an evi- 
dent proof that the demand of the market still exceeds the sup- 
ply. When we reflect that the opium, pepper, birds' nests, 
sharks^fins, tripang, and various other articles, the products of the 
countries under our controul, which are fully as indispensable to 
the Chinese as the teas of China are to Europe, the fear so much 
entertained of the Chinese interdicting our trade with that emfnre 
is quite preposterous. In short, these few articles <rf luxury 
give us the command of the Chinese tea market. The celestial 
empire cannot exist without its tripang and birds'* nests. 
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Obsertfotions on the Ancient Roads qfihe Peruvians. By Joum 
GiLLi£8, M. D. M. W. S., &c. Communicated by the 
Author*. 

jj/LY attentioii was first directed to these roads in January 
18S5, when, with the view of examining the celebrated »lver 
mines of Uspallata, I was induced to pay a visit to the owner 
of one of these who was likewise the proprietor of the neighbour- 
ing Valley of Uspallata. It being then the hottest season of the 
year at Mendoza, his family had removed with him to his resi- 
dence in the valley, to enjoy the cool air of the mountains. 
Attached to the house were to be seen all the machinery and 
other requisites for grinding and amalgamating the alver-ores ; 
some people were then employed in reducing the <»res which 
had been previously collected, the whole being under the super- 
intendance of Don Jose Arroyo, a native of Peru, somewhat 
advanced in life, and whom I found intimately acquainted with 
the topography of his own country, and the customs most pre- 
valent among them. He h^ taken an active part in the revo- 
lutionary proceedings in Peru against the dominion of Spajn, 
and as Peru was still in the hands of the Spaniards, he had 
then, like many others of his countrymen, taken refuge in one 
of the neighbouring provinces, which had been more fortunate 
in thdr endeavours against the mother country. 

While enjoying the hospitality of my friends, I took advan- 
tage of the occasion to visit all the most interesting object3 
which presented themselves in the neighbouring mountains and 
valley, and^ among others, at the recommendation of the Peru- 
vian already mentioned, was induced to visit the western side 
of the valley, at which place there existed, as he had been some 
time previously informed, very distinct traces of these ancient 
roads, usually known by the name of Camino del Inga, or road 
of the Incas, some instances ot which he had previously wit- 
nessed in Peru ; and the result of my visit was such as gratified 
me far beyond my expectations. 

On first seeing these roads, I was much surprised at finding 

• Read before the Wemeriaii Natural History Society, December 6. 1829. 
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them in such high preservation, that their extent and dimeif^ 
aoDS could be distinctly traced to a great extent, although there 
18 every reason to conclude that they have been rarely trodden 
ca by the foot of the traveller, since the discovery and conquest 
of these countries by the Spaniards, now more than 300 yeara 
ago. I examined the road in several places, at some distance 
from each other, and found it to measure 6fteen feet in breadth. 
The principal preparation which it seemed to have undergone 
was that of leveling, and the removal of all impediments, such 
as shrubs, large stones, &c. ; its surface consisted principally 
of the soil, gravel, and small stones, which characterized the 
surrounding district, and seemed altogether to constitute a 
road sufficient for all the purposes of communicaUon, in a coun- 
try where it is so little liable to injury from the elements, and 
to a people who made all their journeys on foot, and possessed 
no other beasts of burden except the llamas and alpacas, none 
of which, it is probable, ever accompanied them to such a dis- 
tance from their native country. The circumstance which ap- 
peared the most remarkable, was the total absence of every kind 
of shrubs from the line of road, unless where it had been crossed 
by some occasional mountain torrent, or more permanent water- 
course, which, carrying down with it some of , the ndghbouring 
shrubs, had left them there to take root : with this exception^ 
its surface exhibited no other vegetation, except occasional tufts 
of grass, or of some herbaceous plants. Such inconsiderable 
^icroachments of vegetation, during so long a period of time^ 
may at first ^ght appear somewhat extraordinary, yet is easily 
accounted for in a climate such as that which characterizes 
the Valley of Uspallata, where it seldom rains, and where 
scarcely any dew falls ; so that there generally does not exist 
sufficient moisture to nourish any other than a scanty vegeta- 
tion, con^sting of some thorny and resinous shrubs, with a few 
patches of grass, and other less conspicuous plants. This re- 
markable difference in the vegetation of the line of road, and 
the surrounding country, renders the former particularly evi- 
dent, more especially when viewed from the elevated part of 
it, which appro ^ hsise of the mountains, where it is 

called La Punt ro. From this situation it may 

be traced, as ft reach, in one continued line. 
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proceeding in the direction, by compass, of north by west. Un- 
less where nature has presented almost unsunnountable obstacles 
to their doing so, they seem, in forming these roads, to have 
invariably followed the moat direct course, disregarding ordi- 
nary inequalities in the surface, whith might have been avoided 
by an inconsiderable detour. 

In the subsequent conversations which I had with the Peru- 
vian and other travellers on this subject, I ascertained that very 
distinct traces of these ancient roads are not only to be seen in 
many parts of Peru, but are frequently met with along the line 
of the Cordillera, which proceeds from Uspallata to Potosi in 
Peru, but only in such places where ihey have not been effaced 
by coming in contact with more modern roads. It may be dis- 
tinctly traced from the place where I first examined it, along 
the whole extent of the Valley of Uspallata, which is said to 
terminate at the river of St John's (Rio de San Juan), upwards 
of too miles to the northward. It has also been traced as far to 
the southward ^s the Valley of the Tonuyan, about 34 degrees 
of south latitude, where, on the following year, when passing 
the Cordillera, by the pass of the Planchon, I made a fruitless 
attempt to discover it, noue of my guides being sufficiently ac- 
quainted with the localities of the valley, to be able to point 
it out to roe. From this valley, I have not yet been able to 
trace its course further south, either personally or by the testi- 
mony of others ; yet I have little doubt, that, by a careful in- 
vestigation, it might be ascertained to continue much farther to 
the south. From the Valley of Uspallata it takes rather a cir- 
cuitous course to reach the Valley of the Tenuyan : on leaving 
La Punia del Cerro Negro, it runs southward, and soon inclinex 
more to the westward, until, at Los RanchUlos, it leaves the 
Valley of Uspallata, and joins with the high road to Chile, which 
skirts the northern side of the Rio de Mendoza, as far as La 
Punta de las Vacas, passing in this route by Picheuta and Tam- 
billos, places whose names are of Indian origin. At the latter 
place are still to be seen the ruins of some habitations, supposed 
by many to have been used by the Peruvians during their 
journeys ; but, by others, and perhaps with more probability, 
I as having been erected to give temporary shelter to the negro 
L slaves, who were formerly carried from Buenos Ayres across 
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the mountains, by this road, for the supply of Chile and I 
At I.a I'unta di? las Vacas, the Incas road again leaves the 
high road, and may be traced across the river of Mendoza, and 
along the Valley of Topongato, to the foot of the lofty moun- 
tain of that name, by which, it passes into the Valley of the 
Tenuyan. 

The early Spanish writers on these countries give details re- 
Bpeciing these royal roads of the Incas; and, among other 
things, state, that from Cusco there existed a double line of 
these roa<ls, over an extent of alwut 500 leagues, towards Quito, 
the one being made along the plains, at great trouble and ex- 
pence, to obviate ihe difficulties presented by a sandy and loose 
soil, and the other along the mountains, in which cases ndges 
were levelled and valleys HUed up, the latter being preferred in 
summer. These roads were twenty-five feet wide, and, at r^u- 
lar distances, had palaces, store-houses, and other habttaUons, 
for the use of the officers of the royal house and of the revenue. 
From Cusco these roads also proceeded in a southerly direction, 
dividing into several branches, one of which passing through 
Potosi, was continued by the route now called Cam'mo del Des- 
poblado, along llie Cordillera of the Andes, belonging to Salta, 
La Kioja, San Juan, and Mendoza, the continuation of which 
is seen at Uspallata. This branch must have been oripnally 
formed for the purpose of communicating ^vilh the Araucanian 
Indians, and the other nations inhabiting Chile, and those iribes 
which inhabit the country along the eastern side of the Southern 
Cordillera of the Andes, and from thence to the Southern At- 
lantic Ocean and Cape Horn, all of whom are of quite a diffe- 
rent race, and speak a, language very different from the Quichoa, 
or language of the Peruvian Indians. The cause why they 
seem to have preferred this route to any other, may bo suppos- 
ed to have been the greater abundance of water and other con- 
veniences for travellers, than along either side of the mountains ; 
these, in many places, being very scarce on the eastern side, and 
are altogether awanting on the western, where the desert of 
Atacama, bounded on the one side by the Pacific Ocean, and on 
the other by t ' mite impassable. Besides, the moun- 

tain route ma o have been !.afer, more free from 

inlcrruptiou, U for the purpose of c 



ihe Ancteni Roads of the Peruvians. 57 

tioD with the various nations inhabiting both sides of the Andes. 
It is evident^ from the size of these roads, and the precision 
and care with which they have been formed, that their inter- 
course with these nations must have been considerable ; and they 
are calculated to convey to us high ideas of the energy and civi- 
lization of the Indians of Peru, before they had any kniotwledge 
of European costoms. At the present day, the Peruvian Indians 
are so tenacious of the customs and habits of their ancestors, 
that they generally prefer travelling on foot to every other mode, 
and thus, from constant habit, are capable of performing on foot 
very long journeys in a short space of time, without exhaustion, 
and with very Uttle nourishment. To this cause may with jus- 
tice be ascribed the circumstance of the Spanish officers, during 
the late war of independence, having so effectually retained this 
part ci the new world under the dominion of the mother coun- 
try ; almost the whole of their infantry was composed of these 
Indians, vrith whom they were able to make such long and ra- 
[Hd marches, as rendered them, in a mountainous country, su- 
perior in point of mobiUty to any other force which could be 
brought against them. Some of these Indians, who are called 
Cholos by the people to the south, even now occa»onalIy travel 
on foot from Peru, along these mountain routes, to vi^t Chile, 
Mendoza, and other places, where they carry on a petty tri^c with 
gums, and various vegetable products of their own country, and 
a fe^ articles of their own manufacture. This mountain route, 
iu a considerable part of its extent, is also at the present day 
frequented by such of the inhabitants of Mendoza and San Juan 
as ccmvey troops of mules for sale, and carry brandies and other 
articles of produce to Upper Peru, or Bolivia, as it is now called. 
This road is con»dered by them to be the most directj and pre- 
ferable to any other, on account of the plentiful supply of water, 
fire-wood, and pasture for their mules ; and it is probable that, 
in time coming, it will be much frequented for similar purposes. 
This route is traversed in various parts of its extent, by a num. 
her of passes across thie Cordillera of the Andes, among which, 
north of that of Uspallata, may be mentioned, the Pass of Los 
Patois^ celebrated as the road by which General San Martin 
crossed with his army from Mendoza to Chile before the battle 
of Chacabuco. Further to the north are situated the respective 
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passes which communicah! between San Juan and Coquimbo^ 
and between La Rioja and Copiapo, which latter place is situ- 
ated on the southern boundary of the desert of Atacama ; and 
in that part which is denominated El Despoblado, it is crossed 
by the road which communicates from Salta to the port of Co- 
bija, at the northern extremity of the Atacama desert. This 
latter place has of late risen to some importance, having, under 
the name of El Puerto Lamar, been erected into a free port by 
the government of Bolivia, for the introduction of goods into 
that country, so as to avoid the heavy transit duties and other 
charges to which they are subjected, on passing through the port 
of Arica and other parts of the Puertos Intermedios, which be- 
long to the Peruvian Republic, or the government of Lower 
Peru. This spot, which is the only place where the Republic 
of Bolivia communicates with the Pacific Ocean, notwithstand- 
ing all the encouragement given to it by an almost entire exemp- 
tion from duties, is yet so scantily supplied with water for the 
use of man and beast, that it can never become a place of exten- 
sive population. 



On the Stomach ^tke Manis pentadaciyla of Ceylon. By C. T. 
Whitkfield, Esq., Assistant-Surgeon, Royal Artillery. 
Communicated by Sir James Macgrigor, Director- General 
of the Army Medical Department, Sic, &c. With a Plate. 

A. FBW weeks ago, while engaged in the dissection of an indi- 
vidual of the Edentated family. Pangolin, " Manis pentadac- 
tyla" (or trivially. Scaly Lizard), I observed, within its stomach, 
a cyst, which, as it was filled with a vast number of worms of 
the Ascaris genus, I was led to consider as a deviation from 
the natural structure of the organ. But having since examined 
the stomach of two other individuals, in which the same features 
were found, that conclusion has been necessarily abandoned. 
This structure appears to me, from its peculiarities, to deserve 
the nutice of those engaged in the pursuit of comparative ana- 
tomy ; and '°ir having described distinctly, in his 
Anatomic 1 iii. p. 387-), the form, division, and 
pyloric groi ' this sti^nach, and yet left uono^ 
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the part here more particularly alluded to, I am induced 
to offer the following observations on the subject :— - 

The stomach of the pangolin in sUuy differs but little in out- 
ward appearance from the stomach of many of the mammalia, 
its division into two cavities being scarcely perceptible ; but its 
muscular fibres are stronger and more apparent, particularly in 
the cardiac portic»i, and some may be traced readily to the py- 
IcMras. When laid open, however, the two cavities are very 
efident, and are distinguished, not only by the thickness and 
strength of their parietes, but also by their lining membrane. 
The membrane of the cardiac portion is rugous, or puckered 
into numerous irregular folds ; and the membrane of the pylo- 
ric portion resembles the thick coriaceous lining of the gizzard 
of the gallinacea. In this part may be observed numerous open- 
ingSy the excretory ducts of a large granular structure which is 
there situated. Between these two portions of the viscus is 
atuated the peculiar cyst-like structure, the form, exact posi- 
ticm, and aperture of which may be better understood by a re- 
ference to the accompanying Plate I., than by amy verbal de- 
scription. It is lobulated, and resembles the convolutions of 
the cerebrum, covered with the pia mater. It occupies nearly 
the centre of the large curvature of the stomach, and projects 
into its cavity ; is of an elliptic form, with its long diameter placed 
transversely, and is covered by the inner membrane of the 
stomach, which is here smooth. In the centre of the side co^ 
wards (he pylorus, is a large opening, leading into a cavity, and 
thence into several chambers, which are constituted by the lobe- 
like structure I have described. The margin of this opening 
is studded with follicular glands, which are continued in a chain 
towards the "pylorus ; and the inner surface is highly vascular, 
and secretes a ropy mucous fluid. 

Insects, particularly ants, form the principal food of the pan-^ 
gofin, and of many others of the edentated family, and for ob- 
tabuog these, its long and delicate tongue, for penetrating into 
small cavities, seems to be well adapted. But it may be as 
Bunied, that insects are not its only food, and that there is 
strength and provision as great as with the gallinacea, for tiitunu 
ting and digesting grain or roots, and the very strong and t^lon- 
like nails (well adapted for turning up the earth), with wKidi 
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the fore-feet are furnished, would seem to favour the conclu- 
sion. ^ 
Within the stomach there was a quantity of sand, gravely I 
and small pebbles, but there were no traces of food. In one [ 
instance, within the lobulated body, there was, as I have already 
noticed, a vast number of living ascarides; but, in a second 
instance, a few only were found, and in a third there were 
many. Are these worms taken in from without, or are they 
generated within the viscus ? If generated there, do they find 
a retreat within the chambers of the central cavity, during the 
early and triturating process of digestion ? 



Repetition of M, Duirochefs Experiments on the Mimosa 
pudica. By Robert Spittal, Esq. one of the Presidents of 
the Plinian Natural History Society. 

ixs I have not observed any notice of M. Dutrochef s experi- 
ments on the Mimosa pudica having been repeated in this 
country, perhaps the following ccmimunication, containing an 
account of some of these which I performed during the summer 
of 1828, and again during the summer of 1829, may not be 
altogether uninteresting. 

To give an idea of the opinion of this philosopher on the 
structure and functions of the sensitive plant, I shall, before de- 
scribing the corroborative experiments, present, in a few words, 
a general view of those pcnnts which most concern the present 
topic, that what follows may be the better understood. 

After much research, M. Dutrochet concludes that the Mi- 
mosa pudica possesses the elements of a difiiised nervous system, 
more especially developed in the leaves and bourrelets situated 
at the base of the petioles. This nervous apparatus, he ob- 
serves, is seen on the walls of the cells and tubes of the plant, in 
the form of small semitransparent globular and linear bodies, 
which become opaque from the action of acids, and transparent 
from that of alkalies. He believes that all the motions of the 
sensitiv/^ '^ «nontaneous, or depend on an internal princi- 

ple, wh impressions of external agents, and that 

the nei lentipned conveys those impressions, or 

is the s US nervimotility. 
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To prove, then, that impreBsions made at one part of the plant 
le conveyed to other psrts, following M. Dutrochet, I concea- 
ated the rays of light by means of a lens on one of the extreme 
■fets, and t'ound tliat immediately afterwards thiB leaflet, with. 
s fellow on the opposite side, closed ; and that the impression was 
onveyed down the petiole was evident, from the leaflets below 
losing in succession downwards ; then the leaflets of the second- 
peuoles on each side closed from below upwards, or towards 
extremity of the leaf; shewing whence the impression come, 
its course. Much about the same time, the secondary peti- 
. supporting the leaflets approached each other in a lateral 
Brection ; then the primary petiole bent itself down towards the 
[round. Sometimes this was all that happened, and occasionally 
Ibe impression did not go so far; but generally when the sun- 
^ne was bright, it was conveyed to the other leaves of the plant, " 
f(ff the mosi part to those above and below first, then to the 
nest in vicinity ; sometimes, however, the impression was mani- 
fteted first in those leaves at a considerable distance from that 
<n which the stimulus was applied ; the first effect on which was 
the bending of the petiole towards the ground, the next the ap- 
proaching of the secondary petioles, and, lastly, or about the 
ume time, the closing of the leaflets in pairs, in each of the 
lecondary petioles, from the base towards the extremity of the 
leaf; the motion being reversed in regard to that in the leaf 
■titnulated. Such, then, were the general efiects of the concentra- 
tion of the sun's rays and other stimuli on the leaves of the 
sensitive plant. The Mimosa pudlca, however, frequently closes 
flll its leaves in the bright sunshine, the primary petiole being 
ften, as far as I have observed, generally in an erect position, 
die leaflets and secondary petioies only being flexed ; the same 
happens at night, with considerable flexion of the primary 
petiole ; also in cold weather, and on the application of many 
Kimuli. I remember several years ago, being very much asto- 
whed at the effect produced by cold water on tlie Mimosa pudica. 
During bright sunshine, I poured a quantity of cold water into 
Aplat in which the flower-pot, containing the plant, was standing;, 
immediately after which, the leaves rapidly flexed themselves tOr- , 
irards the ground ; the secondary petioles and then the leaflets 
'{iosed. That it was by the roois ihat the impression was con- 
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vejed was evident, from the effiscts manifesting themsdhres at 
tbe lowor part of the stem first, and proceeding progr c M i vdy 
upwards. I have tried other stimuli, such as caustic and i 
heated iron-wire, which perhaps answers best It is mare oqb* 
▼ement in experimenting, for it may be had at any time^ wUdi 
cannot be said of the bright sunshine, more especially m thn 
country, and does not destroy the leaves like caustic, it not being 
necessary to touch, nor even to apply it so near as to soordb tfaem; 
it also appeared to me to act more certainly than any other sti- 
mulus in causing the flexion of the leaves, and its impresiioiM 
seemed to be generally conveyed further than those of any 
other. After the application of these stimuli, the leaves became 
erect, but not for a considerable time, longer or shorter, aooord- 
ing to the state of the atmosphere, which appears to have grat 
influence on their action, this being always in most perfectioo 
during warm mobt weather, and bright sunshine. The leaves, 
on becoming erect, I have always found as sensitive as before 
the application of the stimuli mentioned, but Professor Graham- 
has found that this property is completely destroyed, for a mud 
longer period, by the application of the vapour of hydrocyanic 
add to the leaves of the plant, than after other stimuli. 

The part of the plant which conveys these impressions, M. 
Dutrochet believes to be situated in the woody fibres alone. I 
have not repeated all his experiments to prove this, having been 
unable to procure plants sufiiciently large for the purpose, but 
I performed one, and that in the following way : I removed all 
the cellular structure composing the external part of the bour- 
relet, and left only the small bundle of woody fibres in the 
centre, having previously supported the leaf so treated, with a 
glass rod. On applying the heated iron-wire or lensto the leaf, af- 
ter this operation, the impression was conveyed to the other 
parts of the plant, and the usual consequences of such an applica- 
tion took place, apparently little, if at all, impaired in intensity. 

M. Dutrochet, in another experiment, reversed that just de- 
scribed ; that is, he removed the central bundle of vessels, and 
left only the external cellular part of the bourrelet, after which 
he found, on applying similar stimuli, that these impressions 
were not all conveyed ,* but this experiment I have not repeat- 
ed : it is a very delicate one, and can only be done in large 
plants. 
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The next experiments are concerning the organs of motion 
in the sensitive plant, — as to the kind of motion, it is by what 
M, Dutrochet terms incurvation, — the meaning of which will eaa- 
ly be understood by the following experiments, which I have re- 
peated, tending to prove what part of the sensitive plant it is 
which possesses tills power. He states that the moving power 
of that plant is situated at the basis of the primary petioles, the 
secondary petioles, and also at the basis of each of the leaflets. 
This organ of motion then, which he terms a bouTrelei, is the 
little oblong swelling situated at the different places mentioned. 
To prove that it does possess the powers attributed to it by M. 
Dutrochet, following him, I removed the whole of the cellular 
substance of the bourrelet at the base of a primary petiole, leav. 
ing merely the central bundle of vessels : it was not every leaf 
which could support itself after this operation, but afewdid so, and 
the better after the removal of a portion of the leaf, so as to les- 
sen its weight ; and it was impos^ble to excite any motion in the 
primary petioles of such afterwards, although otherwise the leaf 
appeared quite healthy, and motion was excited as usual in the 
other bourrelets. This then proves, that the bourreletis the or- 
gan of motion ; and tlic next question is, How do the flexion 
and extension of the leaves take place.^ This is solved by the 
following experiments : — 

I removed the upper half of the bourrelet at the base of one 
of the primary petioles, with a sharp knife ; immediately after 
this, the leaf, instead of flexing itself towards the earth, which 
was always the case with those leaves in which the bourrelet 
vas uncut, after the same extent of agitation which necessarily 
arises during the performance of the operation, remained for a 
time in the same position in which the leaf happened to be 
when this was performed, but soon began to move gradually 
upwards, and there it remained stationary while the plant was 
sufficiently supplied with water; for this, aa M. Dutrochet re- 
marks, has a great effect on the motion, which is supposed by 
him to occur, in consequence of an afflux of fluid to the one or 
olber side of the bourrelet, according to circumstances. The 
application of a drop of water to the cut surface, in general 
caused a rapid movement of the leaf upwards, and to a greater 
extent than usual ; and no agitation or stimulus short of such as 
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de3troyed its vitality, could cause the leaf, after tliis opercu 
tion, to flex itself towards the ground. This experiment, theo, 
proves lliat the portion of the bourrelet which raises the iea£, is 
not the upper half, but that it is forced up by the action of tlie 
lower half alone. 

To shew the action of the upper, I removeil the lower half 
of the bourrelet in the same manner as formerly mentioned, con- 
cerning the upper, immediately after which, the leaf bent itself 
towards the ground, and there it remained, and never rose again, 
although oilier wise quite natural. The descent wasalways more ra- 
pid after this operation than the ascent of the leaves after the re- 
moval of the upper half of the bourrelet, as in the former ex- 
periment ; and this no doubt is caused by the assistance which 
gravity gives to the force downwards ; but it is manifest that 
there is a force pushing downwards, for, on simply inverting the 
flower-pot containing the plant carefully, the leaves operated on 
will be found to be only slightly raised from the earth, the effect of 
gravity beinginsuchacase reversed. Thisexperiment, then, proves 
that the lower part of the bourrelet does not cause the descent of 
the leaf, but that this is confined to the upper half alone, the mo- 
tion boingcaused by incurvation downwards, as the contrary is pro- 
duced by incurvation upwards, in consequence of the occadon- 
al turgescence of these parts, excited by the stimuli mention- 
ed. After these operations the leaves remcuned in 9 healthy con- 
dition for a conaderable time, generally for many days, but 
were rendered less able to bear the heat of the mid-day sun. 

The leaves of the Mimosa pudica, like the leav^ of most 
plants, turn themselves towards the light, and this is efiected in 
theplant under consideraUon by the action of the bourrelet, which 
possesses a lateral incurvation to a slight extent ; and in remov- 
ing the upper or under portions of the bourrelet, in the experi- 
ments described, if the indsion happened to be a little to either 
side, the leaves were invariably twisted upwards or downwards, 
and to one or other side of the stem. 

Such, then, are repetitions of a few of the experiments of M. 
Dutrochet, or ' ' '-y interesting plant, and the concludoas to 
which they I in unison with those of the author 

himself. Tl Tiore however, juat as interesting, 

which at son nity I propose to consider. 
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Ad^tiondl Remarks on the Climate, of the Arctic ItegvmB, hi 
Answer to Mr Cosybkare. By the Rev. John Fleuikg, 
n. D. F. R. S. E. (Communicated by the Author.) 

The remarks which I communicated in the April number of 
thiB Journal, " On the value of the Evidence from the Animal 
Kingdom, tending to prove that the Arctic Regions formerly en- 
joyed a milder Climate than at present," were not intended to of- 
fend any class of readers, and did not seem likely to provoke any 
angry discus-sion. My surprise was therefore conmderable, when 
I found, in the following Number of the Journal, an " Answer" 
to my paper, by the Rev. Mr Conybeare, in which the author 
has betrayed a degree of irritation incomprehensible in the pecu- 
liar circumstances of the case, and has exhibited such a want of 
accurate information, sound judgment, and good taste, as to re- 
call the character which Martin Lister gave of cert^n geolo^sts 
in his day : — " It is to be observed (says he) where men are 
most in the dark, there impudence reigns most: they are not 
GoDtent fairly to dissent, but to insult every body else.*^ Indeed 
the whole character of the paper differed so much from the esti- 
mate I had previously formed of Mr Conybeare's attainments, 
that I was disposed to indulge the ho])e that he would, upon due 
conoideration, do himself justice by voluntarily avowing the mis- 
takes into which he had been betrayeil. His silence, however, 
has left me no other course to pursue, than the painful one of 
exhibiting him to the readers of this Journal in a light which 
will probably fill their minds with surprise, and perhaps his own 
with mortification. 

In the paper which has given rise to this discussion, I at- 
tempted to point out the value of Analogy as an instrument of 
research in Natural History, and the danger arising to geology 
in particular, from confounding the terms genus and species. 
The important question which I proposed to solve, was thus 
slated ; — " Supposing ourselves acquainted with the habits and 
distribution of one species of a genus, can we predicate, with any 
degree of safety, concerning the habits and distribution of the 
other species with which it is gencricaliy connected ?" In order 
to proceed with due caution, I investigated the three following 
conditions : — " 1. If two animals resemble each other in struc- 
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ture, will their liabits be similar P 2. IT two animals resemble 
each other in external apjicaraiice, will their habits be similar? 
3. If two animals resemble each other in form and structure, will 
their physical and gengraphical distribution bo similar ?^ The 
numerous factB which were produced under each uf these head^ 
justified the reply in the negative. When I read the title of Mr 
Conyltcare's paper, " Answer" &c. I was at first struck with the 
boldness of the attempt to ontargtte demonstration, and did es- 
pect that he would have ventured on the examinalion of the dif- 
ferent poinis I had discussed, and have endeavoured either to dis- 
prove my facts, or to comhat the soundness of the conclusions 
which I had drawn from them. I regret to find, however, tliat 
it did not suit (he tactics of my opponent to pursue so straight 
a course. He seems to have heen aware of the impregnable 
nature of the positions which I had taken up. and wisely kept 
at a distance, resolved, however, to practise a little desulttH'v 
skirmishing, to convince Ins friends tliat his spirit is not wholly 
subdued, To soothe his feelings, by giving him employment, 
I shall put a fgw light troops in the pursuit, ordering them to 
trace every step he has taken ; fight him wherever he pleases to 
make a stand ; and, should he offer to surrender, to give him 
honourable terms, not on account of his dignified conduct since 
the commencement of the campaign, but in consideration of his 
former good character, and the efforts he has made to restore the 
Eualio Sauri ; but, above all, his connection with our esteemed 
ally, " The Geology of England and Wales." 

The first paragraph of the " Answer,'" begins witli what Mr 
Conybeare probiibly imagined I would value as a compliment, 
and ends with a sentence intended for condemnation, In natural 
history, I am styled " a diligent and meritorious compiler;* 
while, in geology, my " information is evidently extremely £ 
mited." 

FalsuB honor juvat, et mendax intamia terrel 
Quem, nisi mendosuci et mendacem. 

With the value or extent of my compilations from the works of 
naturalists, or from the book of Nature, Mr Conybeare is in igno- 
rance, as the sef ' '' demonstrate ; and he is in the same state 
with regard to labours, or the extent of my coUec- 

ti<m of organic it probable that an individual who 

permits himseL nsure an author whose worju 
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httfiMVer i«ad, may be equally dogmatical in ref(^raMeto Uwngs 
he has not studied ? I am oensuied, at the slame timi!, for pre- 
suming to differ from Baron Cuvkr, and from all the most emi. 
nent names in geological research. I did not expect^ that my 
9ig1U to judge would have been called in question. When the 
page of Nature is accessible to me, I value the lesson which 
it yields ; and, when backed by such authority, I dare to call 
nonsense by its true name^ even when uttered by a Cuvier or a 
Codybeare. 

My c^pponent feels himself obliged by the " interests of sciem 
ti6c truth,* to object to my ** estimate of the value of the evt 
dence derived from the Animal Kingdom, as to the former tern- 
poBture of the northern n^gions, as altogether insufficient and 
superficial.^ Doubtless it was unnecessary, on the part of Mr 
Conybeare, to have replied to such a paper, if the author had 
no auth<mty, and his statements no weight ; and still less neces- 
sary to make the reply as lengthened as the original, if all he 
had to destroy was ^* superficial.^ It seems, however, that this 
character attaches to my remarks, because I had been too much 
under the influence of the inductive philosophy. I had, it would 
appear, tried the value of the standard^ in the first place, by a 
number of particulars with which I was acquainted, and which 
injured its value, when I ought to have assumed the standard as 
correct, and thereby been enabled to degrade my oppodng^y?ic^ 
to the rank of trifling exceptions. I was so much occupied, it 
seems, in the examination of the particulars of the argument, 
that I became insensible to the value of its cumnlaiwe character. 

But my object was to prove that the particulars in this ctimu* 
laiive argument were of no value^ because different species were 
assumed as identical in distribution^ when we only knew that 
they resembled each other generally in structure* Now, it is 
this general resemblance in structure which has induced Mr 
Conybeare to conclude that all the analogies invariably lean one 
way, — all point to the " products of warmer climates as the only 
beings with which the tenants of our strata hold affinity." Mr 
Conybeare (as well as many other geologists of reputation who 
have not attended to the first principles of zoology) does not 
seem to be aware of the origin of this affinity, the character 
iji which, on this account, it seems necessary to state in this 
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place, liowever briefly, There are mure species of animals in 
tropical than in arctic counii-ies, and belter collections of spe- 
vimena of tliese in our public establishments. Whenever, there- 
fore, we attempt to trace the resemblance of a new, recent, or 
extinct animal to those which have been identified, we may 
expect to find analogous forms most readily where the spedes 
and the specimens are most numerous. All this leaning one way 
may point out generical affinity, but, in reference to the point 
at issue, the physical distribution ofspeaes, it offers no asastftnce 
whatever. My views " of the doctrine of chances," therefore, 
do not probably differ much from those of my opponent, who 
does not seem to be aware that he throws with loaded dice, and 
that the ''' cumulative^' evidence which is cast up, though highly 
useful to the systematical zoologist, has hitherto betrayed the 
unsuspecting geologist into error. 

I am at a loss to comprehend in what way Mr Conybeare 
has any right to censure me, on account of the difference of 
my " geological notions, from the speculations of Professor 
Buckland."' I am not aware of any remarkable difference in 
geolu^cal opinion betwixt us, with the exception of the " di- 
luvian hypothesis." The views of Cuvier, on this subject, I 
have always considered as erroneous, and I did regret that so 
acute and energetic a geologist as Professor Bucklond should 
have been deceived by them. The learned Professor's zeal for 
a favourite vision, led him to provoke me to a reply in the S8th 
Number of the Edinburgh Philosophical Journal, April 1 826, — 
a reply which my friends assure me gave the death-blow to the 
dUuvian hypothesis. Certain at least it is, that, since that time, 
with the exception of a very few individuals who may still be 
found on stilts, amidst the " retiring waters," the opponents 
of the hypothesis have become as numerous as were formerly its 
supporters, and the period is probably not far distant, when the 
*' Reliquiae diluvianee" of the Oxonian geologist will be quoted 
as an example of the idola spccu^. 

When we examine any genus of animals or plants, we find 
the species differing more or less in habit. Whatever species 
we assume as th the others will be found varying more 

or less in form -elation to heat and moisture. If 

we consider thi ts limited to a certain isothermal 

rting therefrom ; and in tqwx, _ 
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groups will be found species linked together by external resein- 
bliuice, yet widely separated by geographical distribution. In 
every genus, whether limited or extensive, there is a leaning 
this way, (even in the Palms, to which Mr Conybeare rather 
incautiously alludes), though this cumulative evidence has been 
strangely overlooked. These plain truths, familiar to every one 
in the least degree acquainted with the laws which regulate the 
distribution of animals, constitute the foundation of my argu- 
ment, though it has been unaccountably perverted by ray oppo- 
nent. He exhibits me as stating that, " because some genera are 
not limited, therefore no genera are so limited," or " because, 
in certain widely diffused genera you cannot argue from the ha- 
bits of some of the congenerous species, to the rest, therefore 
you cannot argue thus in any genera whatsoever." Now, such 
views of the subject never entered into my mind ; and most cer- 
tainly I was never guilty of sending such nonsense to the press. 
The reader will search in vain for it in my paper of April last. 
It has been said, that, " when a man has the framing both of 
his own argument and that of his antagonist, he must be a 
very unskilful logician if he do not come off with advantage." 
But though the " narrow system of Oxford logic,^ in which 
my opponent states that he has " unfortunately been trained," 
may have dictated to him such a mode of proceeding, com- 
-mon candour should have exercised a counteracting influence ; 
and common prudence should have restrained him from putting 
on record such a proof of his limited acquaintance with the in- 
fluence of climate as the following, in which, by a singular mis- 
take, he attributes the habits of the individuals of a species, to 
the species of a genus : " Nature has limited by the laws of 
climate, not only species but genera ;" " so that although some 
Stray species may be found beyond the general limits, yet these 
are very rare, and always attest, by their dwarf size, how un- 
congenial is their habitation." 

Before proceeding to the consideration of what Mr Conybeare 
supposes to be the proofs of the accuracy of his views, I may 
notice the censure he passes on my " philosophical boldness," 
because I ventured to state that Cuvier had boasted too confi- 
'dently of analogy as a guide ; and, because I quoted the re- 
semblance of the sheep and the sow, in the general form of their 
feet, while a great difference existed in the digestive ot^xv^. 
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Mr Conybeare should have compared the feet of the two & 
tries before lie ventured to write on the subjeel. I might have 
quoted several other exxmpies, fr<na the same source, but I 
shall at present only supply one other. Cuvier has declared 
that " the smallest articulating surface of bone, or the smallest 
apophysis, has a deleraiinate character, relative to the class, the 
order, the genus, and tlie species lo which it belonged ; inao- 
much, that when one possesses merelv a well preserved extre- 
mity of a bone, he can, by careful examination, and the aid of 
a tolerable analogical knowledge, and of accurate comparison, 
determine alt these things with as much certainty as if he bad 
the entire animal before him." Yet in spite of this piece of 
silly gasconading, the learned anatomist is forced lo admit, in 
reference to the fossil bones of the genus Horse, " It is not pos- 
wble to say whether it was one of the species now existing or 
not, because the skeletons of these species are so like each other, 
that they cannot be distinguished by the mere comparison of 
isolated fragments." Analogy is thus at fault; for surely re- 
markable differences prevail in the extemal appearance, habits, 
and distribution of the Zebra, the Ass, and the Horse. 

We admire the boldness with which Mr Conybeare ventures 
to proceed from generals to particulars ; and he commences by 
|]isplaying the extent of his knowledge regarding the distribu- 
tion of the Lamelliferoos Polyparia, constituting the genus Ma- 
drepora of Linnieus. After all his researches, he has discover- 
ed that a single species lives in the seas of Norway, and he tri- 
umphantly exhibits this " solitary tenant of colder seas," in 
contrast with the " hundreds of species inhabiting warm la- 
titudes." (There is a considerable numerical exaggeration here, 
which I leave to its author to correct.) In a note to this 
paragraph, he adds, that an English Caryophyllea had been 
described by Mr Broderip, in the Zoolo^cal Journal for April 
1828. Mr Broderip, it is true, imagined that " the hard 
parts of this indigenous species do nut appear to have been 
any where described ;" but had Mr Conybeare been acquaint- 
ed with the history of British zoophytes, he might have 
corrected this n iv Dointing out tlial I myself had pub- 

lished (in the i "le Wernerian Society's Memoirs) 

a description o ies, fourteen years previous to 

April 1828 ; ai it Dr Leach saw my specimens 
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io early aelSIS. Personally unacquainted, apparently, with 
the phyfflcal distribution of the Lamelltferous Polyparia, Mr 
Conybeare endeavoured to gain the requisilc iiif'orniation, by a 
process which indicated his incompetency for ttie task. In or- 
der to ascertain the number of species, he consulted Lamarck's 
Catalogue, (Histoire NaturelJe des Animaux sans Vertebres, we 
presume), which is not offered as complete, nay, where the au- 
thor expressly says, " J'ai cite d'un premier jel et presquc sana re- 
cherchet, sous chaque genre, tantot un petit nombre d'eapeces, 
tantut un nombre beaucoup plus grand.*" In ordinary circum- 
stances, any zoologist wishing to ascertain the productions of 
the northern regions, would have consulted those authors in 
whose writings the species have been described, instead of a con. 
fraeedly imperfect compiler. Mr Conybeare must surely liave 
heard of the " Syatema Naturae'' of Linn^us, where the Ma- 
oaEFOKA ramea is recorded as a native of Norway, as well as 
proli/era. If he could not have obtained a sight of the " Sys- 
tema," he might have consulted the " Elcnchus Zoophytorum" 
of Pallas, and he would have found similar notices. But he 
should not have contented himself with even such compilations. 
'i Lubuit enim integros adire funtes, alque haurire." In the 
*' Prodromus Zoulogise Danicte" of MiJller, he would have found 
notices of the following as northeru species, M. interstiiicla, da- 
mlcomis, murifoia, proli/era, virginea, rmnea. In the Fauna 
Croenlandica of Fabricius, M. damkomis and parasitica are re- 
corded. Had he even imposed on himself the less irksome task 
of ascertaining the number of British Species, and ever opened 
my " British Animals," he would have found tiiree species in- 
dicated as natives uf our own seas, (p. 598). He would thus 
have discovered nine species inhabiting the colder seas, instead 
of his '* solitary tenant," and saved himself the pain of owning 
his connexion with the following flippant remarks : " How will 
Dr Fleming account for the gradual disappearance of this family 
in our latitudes.' Why does a page of our natural history, once 
so rich, now present a total blank .'"' 

1 have thus redeemed a pledge given at ihc beginning of this 
paper, that Mr Conybeare lauded me as a compUer, when he had 
not at alt examined my alleged compilations; and I may now add, 
that he appears to have been unacquainted with Ihc animals 
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aboat which he was ipecuktiiig, and even with die autbore li|f 
whom they have been described. 

^ Mr Cotiybeare next passes on to the Crimoidea. There is a 
huge species, a native of the West Indian seas, and a species 
inhabiting our own seas, so minute (surely he has never seen 
Thompson's figure or desicription !) ^^ that it cannot be asoer- 
taioed to belong to the family at all, without a powerful len&^ 
All the fosffll spedes are large, and hence the analogy he sup- 
poses is in his favour. But Mr Conybeare should have been 
aware, since the discovery of the Encrinus MiUeri of thai in* 
defatigable zoologist the Bav. Lansdown Guilding, that thofe 
is a small spedes as well as a large one in the Caribbsean seas, 
and that in consequence of the facts ascertained by Thompabn 
and Guilding, the Pentacrimu'Bnd Comaiula must be united 
in one group, a circumstance which the frontispiece of MillePs 
Crinoidea might have intimated ; and he may, at the same time, 
be informed, that a large and well developed species of the lat- 
ter is now before me from North- Lat. 73^ 

My opponent very prudently passes over the bivalve and 
unchambered univalve shells, and makes a stand under the pro- 
tection of the NauiUidie. *^ The few existing qpecies of this 
class (he says) are confined to warm latitudes.*" Where did he 
learn this dogma, uttered with so much complacency? In 
Turton^s Conchological Dictionary there are 24 species, and in 
my *< British Animals^ 89 species of the class, enumerated as 
natives of our own seas I ^^ Turpe est in patria vivere et pa- 
triam nescire.'^ 

Having hitherto conducted the chace in a more rapid man- 
ner than was probably suitable to the resources of the pursued, 
we shall slacken our pace for a few moments while we discuss 
the merits of his arguments derived from Beptiles. Of the Cro- 
codilidcB, he says, ^^ This family actually includes many species, 
and is exclusively limited to warm latitudes."*^ Some of the 
species are certainly natives of warm latitudes, but there is here 
a leaning observable in some species towards colder regions. 
The crocodile of the Nile can surely bear a greater degree of 
cold than the one which inhabits Senegal, though probably less 
than the caiman of the Mississippi, for, according to Cuvier, 
*^ cette espece va assez loin au nord ; elle remonte le Mississippi 
jusqu^ k la Riviere Rouge. M. Dunbar et le Docteur Hunter 
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«i ont rencontr^ uo individii par le 32" et demi de latitude nord, 
quoiqit'cHi fut au nioia de Decembre, et que la saisoii fut aaaez 
rigoureuse.'" If, then, we have an existing species capable of 
living in a temperate river, where is the foundation of ihe claim 
of the extinct species to be regarded as exclusive^ the inhabi- 
tants of warm latitudes ? The geographical posiuons of their 
remains may be considered as an index of the physical distribu- 
tion of the species. 

" The existing Chekmians^^ says Mr Conybeare, " with a few 
minute exceptions, are all confined to warm latitudes.^ He 
ought to have enumerated these mimite exceptions, staled the 
number of species natives of Europe, and the different stragglers 
which have visited the British shores, aye, the Ultima Thule ; 
and wc have no doubt that his pen would never have recorded 
Ihe passage now quoted. 

Mr Conybeare gives " a list of the animal genera actually li- 
mited exclusively to warm latitudes, but occurring fossil in this 
country." He admits that certain genera afford no indications 
as to temperature whatever, and affects to overlook the value 
of the evidence which they furnish in determining the laws of 
physical distribution. But to what extent will his selected ani- 
mal genera ^d him .' His first example is ihe Elephant. This 
genus is at present confined to warm latitudes; therefore he sup- 
poses every fossil species must have flourished in a warm lati- 
tude. It is not my intention to repeat the arguments already 
advanced, to prove the falsity of this conclusion, for the scanti- 
ness of Mr Conybeare's zoological attainments prevents him 
from comprehending their value. But I will introduce him to 
Baroa Cuvier (whom he has designated " the first philosopliical 
authority," but whose writings he does not appear to have exa- 
mined), who will tell him, in the first volume of his incompa- 
rable work " Hecherches sur les Ossemens Fossiles," that the 
extinct elephant or mammoth was not a dwarf ; that it had a co- 
vering suited to a cold climate, (p. 197) ; that it possibh/ could 
support a temperature too low for the existence of Indian species ; 
that it is even probable that it was so constituted as to prefer a 
cold climate, {p. 200) ; nay, so satisfied is Baron Cuvier of the 
visionary nature of the views entertained by the school to which 
Mr Conybeare belongs, that he says, " Ainsi toutes les hypo- 
theses d'un rcfroidisscmcnl graducl de la tcrre ou d'une varia- 
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tioD lente, aoit dans l^ndinatioii, floit dans la pcMntion Aatat 
du globe, iombeni cTeUes-mSmea^ (p. SOS ; see aho p. 88). 

Mr Conybeare clcMes his paper with the following^ paange: 
^* I will also add, that the bones of CetactOy which iiii|^ at first 
sight seem to indicate a cdd ocean, either belong to species r^ 
sembling those of the Mediterranean (the Borqualjy or to ex* 
tinct genera (the Z^hius)^ or are considered by Cuvier as 
doubtful.'^ So far, however, is this state of the «aae ifirom be- 
ing a correct one, that Baron Cuvier has emnnerated ten fossil 
spedes : erne is like a species native of the Ganges, a second has 
no close affinity with any known spedes, while the remaining- 
eight bear a resemUanoe to the species at present natives of the 
British seas ! Some of the spedeb refi^red to by Cuvier as 
analogous, the Narwal, fin* example, are not likely, in our day 
at least, to dwell in the Mediterranean, even under the prater 
ticm of my opponent 

I have thus replied to Mr Conybeare^s paper, when proba- 
bly I might have been employing myself otherwise to greater 
advantage. But the interests of truth seemed to require of me 
to point out the vast difference between confident assertioD and 
the deductions of science ; and to attempt to convince my oppo- 
nent that the physical distribution of animals is <^ a subject (to 
reply in his own terms) in which his own informatiim is evid^it- 
ly extremdy limited ; and yet one without an intimate acquaint- 
ance with which, it is impossible to conduct to a satisfactory 
conclusion the discussions upon which he has chosen to enter.^ 



On a peculiar Noise heard at Nakuh, on Mount Sinai. 

It is known from the reports of travellers, that a low sandstcme 
hill, which runs along the east coaat of the bay of Suez, about 
three hours from Tor in Sinai, ^ves rise to a remarkable 
phenomenon. Here, where the ridge is about 150 feet hi^, 
there b a steep acclivity named Nakuh, facing the coast, fitom 
vvhich there is heard to proceed a striking and very penetra- 
ting noise. Seetzen, who, in the year 1810, first noticed this 
circumstance, says that at first it somewhat resembles the tmie 
of an (Eolian harp, afterwards that of a hollow top, and lastly 
was so bud that the earth seemed to shake. To the imae^na- 
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• 

tion ,of the Arabians, it resembles the tones of £1 Nakuh, a 
long board, suspended in a horizontal position . in the Greek 
monastmes, and there used instead of a bell, a mode of calling 
together the devout now. nearly prohibited : hence also pro- 
bably the tale that a monastery is concealed in the hill,. 

Seetzen, although he has not attempted a full explanation 
ci this sound, maintains that it is produced by the grating 
of the coarse dry sand along the surface of the rode. This 
very obvious explanation does not appear to have been oonsip 
dered satisfactory, for we find an English traveller, Mr Gray, 
who vifflted this place in 1818, of another opinion. He consir 
ders the grating of the sand not as the cause, but as an effect, of 
the sound, and maintains, in common with some other travd- 
lera, that the. sound must, from the existence of hot-springs, viz. 
those of Hamam faraulm, in the neighbourhood, be of volcanic 
origin, although he can give no other reason for this opinion. 

It is certainly not easy, and probably without experiment 
not possible, to shew how the rolling or sliding of sand down 
an inclined plane, could produce the remai*kable noise heard at 
Nakub. Notwithstanding this, the opinion of Seetzen has been 
confirmed by Professor Ehrenberg, who, in the year 18S8, also 
vifflted this remarkable place. He ascended from the base of 
the bill, over its cover of sand, to the summit, where he dbo 
served.the-sand continually renewed by the weathering of the 
rock ; and convinced himself that the motion of the sand was 
the cause of the sound. Every step he and his companion 
took caused a partial sound, occasioned by the sand thus set in 
motion, and differing only in continuance and intensity from 
that heard afterwards, when the continued ascent had set loose 
a greater quantity of sand. Beginning with a soft rustling, it 
passed gradually into a murmuring, then into a humming noise^ 
and at length into a threatening, of such violence, that it could 
only be compared with a distant cannonade, had it been mate 
continued and uniform. As the sand gradually settled again, 
the Dense also gradually ceased. From the account of Seetzen, 
it is also known that this noise is often heard when animals run 
across the sand ; also when the wind blows violently, or when 
Joose masses of rock set the sand in motion. 

The sand of Nakuh is rather coarse granular, and composed 
of finagmoits of transparent quartz. 



( 76 ) 

On the Constitution oft/ie Territory of Rome, with some Gene- 
ral Observationa on the Geogvostic C/iaracter of liahy. By 
Professor F. Hoffman. With a coloured Map. 

A. Peculiarities of t/w Roman Territory, aTraiiged according 
to the Differences of the Formations. 

J. HE rock formations on which Home stands, are extremely 
worthy of the attention of the geologist. Few parts of Ita]y, 
certainly few of those which have been thoroughly investigated, 
contain, in so comparatively narrow a compass, such numerous 
and varied phenomena, and which are of so much importance 
with regard to the history of this earth ; and, if Leopold von 
Buch, upon these grounds, was justified in saying, on his first 
examination of this country, that this classical spot was as im- 
portant to the naturalist as to the historian ; this assertion has, 
since then, been only the more confirmed, since we have here 
before us a district which has repeatedly, and for a length of 
lime, occupied the talents and acuteness of so excellent an ob- 
server. The inquiries of Leopold von Buch himself, the pre- 
vious incomplete exposition of Breislak, which has been in part 
set a^dc by his successors ; and, above all, the laborious re- 
searches of the meritorious Brocchi, upon the Roman territory, 
will all be welcome and instructive guides to those who shall in 
future direct their attention to a subject still by no means ex- 
hausted ; and the aim of this memoir will be fulfilled, if we suc- 
ceed in presenting a compressed, but clear view, of the most im- 
portant geognostical relations discovered by the foregoing natu- 
ralists, to the judgment of the reader. 

We shall commence with a relation of the individual facts eli- 
cited by the labours of these distinguished philosophers; and 
then proceed to deduce those conclusions to which these ele- 
ments may lead us. But it will be, perhaps, most in accord- 
ance with our design, first to make the following oliservati on. 

A single glance upon the form of the surface of the space 
included within the walls of ancient as well as modern Rome, 
informs us, ths ""nveniently regard this little territory 

as formed of t ict portions. A broad open val- 

ley, intersectec s windings of the river ; on the 

right, a high, arly continuous chain of hills, 
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widi steep declivities and level summits; on the lefij- on the 
contrary, a low broken hilly region, the different eminences of 
which are either completely isolated from one another by diffe- 
rent intersecting prolongations of the vidley, or constitute long 
narrow ridges, which terminate in the valley by a soft and gentle 
declivity. 

It is extremely satisfactory to the geologist, that here, as in 
so many other cases, the differences in the external physiogno- 
mical characters of this district, stand in close and intimate con« 
nexion with the nature of the rocks which constitute its interior. 

Three formations, formed at very different epochs, and un- 
der very different circumstances, concur in the formation of the 
district. Once covered by the sea to a considerable depth, the 
fundamental rock was formed from the products of the univer- 
sal ocean ; — ^pierced and ruptured by volcanoes, this received b 
covering of matters taken from the interior of the earth^s crust : 
and, later still, it was overj9owed to a surprising depth by fresh 
water, which covered it with deposites, partly from a state of 
diemical solution, and partly from a state of mechanical suspen- 
sion. It appears, then, most proper to begin with the traces 
left by the sea, the most general of all these forming powers, on 
the surface of the district; then pass to the operation of volca- 
noes; and, finally, conclude with the most local and circum- 
scribed phenomena, those referable to fresh water. 

I. Agency of the Oceam. 

The chain of hills on the right bank of the Tiber, the lengthened ridges of 
the Janiculus and the Vatican, both mere prolongations of Monte Mario, the 
highest point of this part, belong, in the most essential part of their mass, to 
the products of the ancient ocean. The uppermost stratum is a thick bed of 
a peculiar sandstone. A yellow siliceo-calcareous sand is prettj plentiful at 
the Vatican, in the garden of Belvidere, and before the Porta Angelica, to 
the left behind the citj walL It uninterruptedly forms the whole declivitj 
of the Janiculus, on the side next the Tiber, as &r as the exposed state of 
the rock allows us to judge of its internal constitution ; and, on the opposite 
brink, along the wall between the Porta St Spirito and the Port St Pan* 
crazio, fully half the height of the precipice, eighty feet high, in the hollow of 
the Valle d*Infemo. This sand is often a mere loose unconnected mass, 
more or less evidently formed of fragments ; on the contrary, it is often ce- 
mented by the interrention of a basis, into a regular horizontally stratified 
conglomerate. Brocchi takes notice of a collection of fragments of limestone, 
in firont of the Porta Angelica. According to this author, fragments of lime- 
stone and flint, mixed #ith loose sand, is seen b^ihd the dty-wall, between 
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the Porta Portete and St PancnuKio, as alio Mitfaat part of the Ji|aiosla% 
where the botanic garden is situate ; at the ViUa Sante, and in maoj oUmt 
places in the vicinity. Leopold von Buch particuhirly describea similar le* 
lations at the Vatican, before the Porta Fabbrica, going up to the Osterii 
Crodano. We see here sand and fingments several times regulailf alter* 
Bating with one another, and united by a calcareous, often obvioualj tftasj 
cement, fiill of scales of mica, into a fine grained sandstone, and coarse eon* 
l^merate strata. The sandstone itself is abundantly mixed with little sO- 
▼er-white and black plates of mica, and is consequently very splendent^ and 
its predominant cemoit gives it an argillaceous aspect ; yet its mass efier- 
vesces strongly with adds. In the conglomerates, on the contrary, whoss 
calcareous cement is much purer, we can evidently distinguish fragments of 
red and white quartz, much greyish-white and blackish-grey Appenine lime- 
stone, blood-red jasper, flint, flinty shite. Similar relations are described 
by the same observer, on the opposite side of the Janiculus, in the above 
mentioned hollow between the Porta S. Spirito and Porta Pcrtese. The 
sandstones and conglomerates are here frequently marked by a greater abun« 
dance of a siliceous cement, by which they are changed into a puddrng-tiomey 
of a peculiar appearance, forming pieces which are easily recognised in the 
working of the sand-pits, by their superior hardness, and which immediately 
detach themselves. Brocdii informs us also of a solid sandstone bed on the 
Janiculus, near the wall of S. Pietro, in Montorio ; and on the Monte ddle 
Crete ; on the Janiculus to the west of the wall, where it is found in com* 
pany with a very fine breccia, with a calcareous cement. Breislak saw the 
same appearance on the Monte dei Fomaci, close to the hills of the Vatican. 
In this superior stratum of our oceanic formation, we seldom meet with 
orffttmo rennUns ; yet th^ belong, it appears, entirely to the great shell de- 
posite, which covers the summit of Monte Mario, at the Villa Mellini ; and 
in which, according to Brongniart, the most, abundant, as well as the most 
entire, are large oyster-shells, which bear the nearest resemblance to the Os- 
trea hippopus. The learned Abbate Gismonde also found here a petrifaction, 
which had been previously described by Brocchi, in his ConchiRologiafoss Sub^ 
appemnOf a PtUeUa of the genus^mor^tt^ Brocchi mentions, that, on digging 
the foundation for the saloon of the Museum of Pius Clement* a bone was 
found, which was thought by Brongniart to be the metatarsus of a Palseothe' 
rium. The remains of the fossil mammalia, which Brongniart appears inclined 
to refer to this genus, we constantly foimd in the environs of Rome^ and, ac- 
cording to the express testimony of Brocchi, in the fresh-water deposites. 

Under the iondstone there regularly occurs, when we can observe the struo* 
ture of the rock, a large mass of hluuh-grey dayjinarl Its fractui^ is fine 
earthy and large conchoidal ; when moist, it becomes workable, and there* 
fore is a true Figuline marl. It is found uninterruptedly in the hollow 
which separates the Janiculus from the Vatican, covering both the bottom 
of the valley and the declivities of the adjoining hills to a considerable height. 
Brocchi describes it as behind the sacristy of St Peter, on the Vatican, and 
at the Monte delle Crete, an appendage of the Janiculus. The andents for- 
merly used the marl of the Vatican for potter's work, as is shewn by the 
verse of Juvenal (Sat V.) : 

'< Et VstiGMio ftagUes de moatie psteUas/* 
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Mnijr ckywpiti ne now mmk ibr the nine purpoie, on the Monte delle 
Crete, and at the Monte dei Fomady whidi discorer to us the interior <tf 
themovBtain. Leopdd Yon Buch gives ni a paitkular description of it, 
ftom which we gather, that the marl has a decidedly stratifled dispositioii, 
and sepantes into beds of even a foot and a^iaif In thickness, which are al- 
teniatcly, dart: and light coloured. In its upper strata^ the marl regularly 
alternates with the beds of the above described sandstone and its breoda, 
which is a proof of its contemporaneous formation. Its interior contains a 
vnch greater number of organic remains than the sandstone. Brocdd de- 
Kiibes, behind the sacristy of St Peter, numerous fragments of shells, Hm. 
AriM, TVBiwB, and pieces of the cover of the Lepa» Baktmu. There are, Hke. 
wise, numerous remains of plants, which seem to have belonged to branched 
Anil Brocchi also ibund in it bituminous wood, traversed by slender veins 
sf iroD-pyrites. Flaminus Yacca even mentions, that large pieces of it were 
fband in the clay^ on digging the foundations of the church of St Peter. On 
the Monte delle Crete, are also found numerous remains of marine shells^ 
even in the beds of day which alternate with- the sandstone^ The same is 
oantianed by Breislak at the Monte dd Fomaci. 

II. Volcanic Agency, 

If we have seen the heights on the right bank of the Hber, formed 
throu^out the greatest part of thdr mass of a marine formation ; on the other 
land we find, in the hilly country on its opposite side, viz. the seven hills of 
Rome, and the flat country partly connected with them to the south of the 
dty, the predominant rocks to be the products of volcanic operations. The 
rock, whidi is here most abundant, and which forms the main substance of 
these hills, is a large continuous deposite of volcanic tuff^ tufa of the Italian 
oatunlists, and separated, by Brocchi, from ft^/o— the fresh water deposite. 
This spedes of rock, which is so abundant in many parts of Italy, and in the 
vidnity of every volcano, is distinguished from proper lavas by its never hav- 
ii^ been seen in the form of a eovUe^ or stream *. 



* The nearest pomt to Rome, at which true lava is met with,, is in the hill 
fi Capo di Bove, two miles from the PdHa St Sebastian, where it is quar- 
ried, and under the name of Selcea, or Sdce Romano, forms the paving 
stone of the dty. It is a true basaltic lava, with a blackish-grey colour 
sharp-edged fructure, formed, according to Fleuriau*s acute observations,^ of 
an internally crystallized granular aggr^te of augite, leucite^ magnetic iron, 
diffisrent zeolites, &c. (Joum. de Phys. 179ft, ii. p. 09.) In its cavities are 
contained many small cubical mellilites, with a white fossil, which appears 
fidspar ; and, lastly, zeolites. The whde mass, evidently rests on peperino. 
Leopold Yon Buch believed this bUl to stand isolated and unconnected with 
any active volcano. Breislak concludes from it, the existence of a hypothe- 
tiod crater, which he thought to have discovered in the midst of the seven 
hilU of Bome ; and that its connection with it was destroyed by the hands of 
man. But the researches of Bicdoli have shemi it to be the termination of 
a long stream, the origin of which can be traced into the Alban Hills, along 
the Yia Appia, the pavement of which often rests on it. 

Within these some years, another locality of this rock has been observed, on 
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Broechi, in his account of the gedofj of Bome^ iHrtinguliheB it into two 
kinds, differing ewentuJly firom one another. 

UtyLiAeidalTttfaorSigmiuf. Is of a leddiflh brown ctdour, with oranH^e qioti^ 
owing to pieces of a slaggiy pumice-like bva. Itsfiraetuieisearthjandalmoit 
.eonchoidal, and is so hard as to be aqwble of beii^ used as a building stone. 
It contains white mealy leudtes, idiose gradual transition into, the fi«h 
crystallized substance, has been satisfitftorilj shewn bj Yon Buch ; scales of 
brown mica, crystals of black and green augite, and, more rarely, snull por- 
.tions of lelspar. Now and then are found round blocks, and angular fiig- 
ments of limestone imbedded in it. A fine grained variety can be distin- 
guished, which would appear a homogeneous mass, wore it not mixed witb 
numerous scales of black and silyer white mica. 

It usually appears in the form of large beds, firom four to six feet thick, 
traversed by long, vertical, and oblique fissures, which have probaUy arisen 
firom the contraction of the mass during the process of drying. The fine 
granular variety, again, has the peculiarity of having a disposition to the slaty 
structure, on account of the linear arrangement of the scales of mica. 

Of the ancient Roman monuments, the Cloaca maxima is built of it| not 
of pepermOf as is usually stated ; also the part of the under structure of the 
Tabularium of the Capitol, which is seated on the Hill, whilst its outer co- 
vering is otpeperino. The same hill contains ancient tufii quarries. In the 
ruins of the passages in the theatre of Marcellus, we see it cut into blodn 
shaped like bricks ; in the same way are formed the squares of tufii in the 
fortress of the Gsetani at the tomb of Csedlia Metella, and at the comer 
tower of the new CapitoL 

It appears to be the Lafia quadrahts of the ancients, which the Ronuais,at 
least in early periods, employed in paving the streets. Squares of tufii are 
very often found forming the foundation of the basalt pavement, as is seen in 
several parts of the city wall : fi)r example, at the Porta St Lorenzo. Of the 
two kinds of tophi which Vitruvius mentions as occurring in Campania, the 
Tophtu niger seems to be the black stone of Piperinum, which is used in se- 
veral of the buildings of Pompeii, but the Tophus ruber is the Boman tufiu 
The place on the Yia.Flaminia, on the other side of the tomb of Naso, where 
the tufii was quarried, and which new bears the name of Pietre Rouoy was 
called by the ancients Saxa rvbm* 

In the dwelling-houses are found squares of a greyish yellow tuff, with 
pieces of yellow pumice, e. ^. in the ancient cellar of the house No. 66, in the 
Longara, and in the foundations of the Papal garden, on the way firom the 
Lavator del Papa to the Quartero Fontane. Brocchi did not find this kind 
any where in situ. 

The points where this kind of tufii exists within the city walls, are, com- 
paratively few in numben It forms the chief mass of the Capitoline I{ill 
and is here exposed, both by the precipice of the Tarpeian rock, and by the 

the left hand of the road to Ostia, a mile behind the Tre Fontane. It has 
exactly the appr ' the lava at Capo di Bove, and contains crystals 

of Gismondi*s . most probably a variety of Harmotdme. 

It is rather a : e of volcanic slags, of lapillo, sand, and 

ashes, which, cai i the craters firom which they were eject- 

ed, have been di nt situation. 
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•Htiteni&eui galleriei, which were tbmeAj tued fbr qoirrlii. On the At. 
enftiiie faiU it appears in the Vigna Lovati, opposite 8t Prisca, where a quany 
ins been opened, from which, as Von Buch mentions, were extracted the 
stenee finr the ibundations of the pahice Biaachi. The stone here, from its 
hardness and fracture, as well as colour, resembles bricks so much» that it 
mii^t easilj be mistaken for them, did not we see it rising before us into a 
precipice 60 feet high. Count Duniu Borkowski has, in his description of this 
place, compared the Uthoidal tufa from the pits of the Monte Yerde, befiire 
the Porta Portese, with a dajstone porphyry. In the Vigna d*Asti, as well 
as on the Ayentine, Flaminio Yacca has already mentioned the occurrence oT 
tins tu&, and also round St Saba. It further appears on the Cselian HiU, in 
the subterranean passages to the east of the church of St Giovanno e Paoln^ 
where are found the remains of an ancient Roman edifice ; and not for from 
thence, at St Giovanni in Laterano, in the vault No. 22. Brocchi, too, saw it 
on the Bsquiline Hill, in the section laid bare by the subterranean passages 
of the chinch St Francesco di Paolo, full of fragments of laya, and traversed 
by variously contorted veins of fotty day. It is abundant outside &ome^ 
nearer it at Monte Yerde than at Ponte Nomentron, Torre Fignatara, be- 
fofe the Porta Maggiore, and, finally, at Ardea, and along the Yia Ardeatina* 

2d^ Grmmlar Tttfoy BroticeUuf, It is very difierent from the preceding s 
colour blackish brown, or yellow brown ; light ; very friable, consisting of 
large loosely connected grains, with white particles of mealy leudte ; frag- 
ments of augite ; scales of mica, and, at times, containing blackish-grQr 
masses of lava. 

With regard to the degree ^ solidity, texture, and colour, it offers great 
varieties, according as it is more or less decomposed. It has either entire- 
ly the character of fajnUSo, and is only not so dry and less meagre to the 
feel than that which is now ejected from volcanoes, or it is extremely friable, 
loses the porous texture, and crumbles down into an earthy mass. It is still 
more afi^ted by filtrating moisture, which changes it into a kind of clay» 
whidi adheres to the tongue ; is viscid, and from which the leudte has van^ 
ished, whilst the augite and mica remain. It is this same earth which, near 
YeUetri, at the foot of Monte Artemisio, is used for the construction of 
brides ; and at St Agata, in Campania, between Molo di Gaeta and Capua, 
for potter's ware. The rude sepulchral urns, at the lake of Camevoli, in the 
Albano, are formed of the same volcanic day. 

This tufii sometimes forms a peculiar variety, when it is very much de- 
composed, which Brocchi calls earthy tuff, Tif/b terro9(K (It is worthy of at- 
tention, that what Brocchi calls, in his catalogue raiaoir^Me^ Tufa terrow^ is al- 
ways this, which has been since called Granular Tu&i the lithoidal tufa, on 
the other hand, corresponds to the pieiroso of his catalogue. It is of a yellow 
cdour, much lighter, and so friable as to crumble down into a fine powder, 
which absorbs water with a hissing noise, giving out, at the same time, an 
earthy smeU. Of such a description is especially the tufii described by 
Leopold von Buch, (iL p. 31.) This tufo, as well as the former, consists of 
distinctly separated beds, and appears, like it, intersected by large crevices, 
whidi divide it into more or less regular parallelopipeds. At Monte Pindo, 
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and doM to the BuiUca nf St Lorauso, outside the gate» it p ro ee n t i 
tkmt ^ihe iBtNk»ofUmdpimUtf and, in the hitter phu^e, it ii |iieroedbj mallei. 
TOU8 tuhtiUf canah, which indicate the previoua existence of b rm n ek n mmi 
tUnu ofifma. Similar appearances are ftirther seen in a hill at Monte Sncro, 
at the ancient Tia Siidaia,near the Wine Mountain of the Jesuits { and under 
the dtj walh^ het#«en the Porta St Giovanni, and the Amplutiieatnim 
Castrense. 

With r^^d to the relations and positions of this species of tulh, the most 
essential points to be observed are the following s It is, in general, much 
more eztenShrely dtflTused than the lithoidal tufi^ and forms the principal 
mass of the Miotes of the Qtdnnal^ the Viwdnaly and the Polstfntf. In the en. 
virons of Rome it is equally abundant ; and all the catacombs of Rome aie 
dug in it, With the exception of those of St Valentino.* 

Many pdnts, with regard to its relations, set in a clear light its position 
#ith regard to the other formations of this district Without doubt the 
most imp<»tant of these is its occurrence on the heights of the right bank of 
the Tiber. Hete the volcanic rock every where covers the above de« 
stsribed marine formation. Leopold von Buch first enumerates a stratum of 
tulk^ six feet thUk^ on the highest point of the FioKoon, inunediately over the 
ssndstone of the Otietia enuiana, at the Yigna of Guiseppe Frangloiii* It 
contains many small pieces of true peperino, round masi«s of a ndxtuM of 
au^te and leucite, nmilar to that of theiZbooodijNQNiintheAlban Hills; and, 
more rarely still, small pieces of basalt. Above this, lies a remaricable stm- 
tum of portions of an ash-grey pumice-stone, of the size of a Wlilnut^ asfd 
whidi floats in water, whidi maybe shewn to extend to pretty coMldenAlediB. 
tances in this quarter. Just the same^ or extremely similar, are its lelationa, 
not only at the base of this hill, but also at the Jtmkuk u . A gfeenisfa-gtey 
granular tu& is here exposed, among other places, at the Porta di Sto Spirito^ 
under the walls of the garden Barilierini, and here it covera an aggregate of 
pumice-stones, cemented by a basis of a whitish tuih. The ridge, whidi is 
here separated firom the rest of the hill by a little valley, as well aa the op- 
posite declivity in the court-room of the Papal court, is almost volcanic. Such 
rocks also appear on the summit of the Janiculus. Besides, where the different 
tributary streams of the 'Piber have furrowed this elevated plain, a similar 
succession of strata is seen, as below the Villa Frangioni. A granular tuil^ or 
7\ terroso^ of a brownish colour, is seen right opposite the Porta St PancraEio; 
at the upper margin of the hill, in which lie imbedded laige pieces of pumice- 
stone, in a state of good preservation ; and also befbre the gate to the left 
in the city wall, accompanied by pumice-stone, and pieces of a yellow spcflagy 
lava. These are the same strata which extend fi^m here to the summit of 
'■■'''■■" ' ■ II ■ 

* These catacombs are the Aremaria of the ancients,which, according to 
Brocchi, was the denomination, in former times, as well as now, of the pos- 
zolano, pits at Frosinone and Segni le Arenare, for the puzzolano earth is no- 
thing else than a variAiv nf this tu&, probably the ^rena n^rra (^Vitnivius, (ii 
p. 4^ 6.) whilst the ' ' h occurs in other parts of Vitruviust is, per- 

haps, connected i red puzzolano, which is now esteeincfd 

the best, and is f. ir the Three Fountains. Both kinds 

were used for cem ifices. 
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Ifonte Mario, of which Brocchi (tab. ii. p. 1, 4.) has given a very instruc- 
tive section. It is pHncipalljr the 7Vf/b <mt(mo which is here predominant. 

On' the left bank of the Tiber, where the granular and lithoidal tufi^ Oiifcur 
together, the latter it superimposed on the farmer. Thete are ^Tfr«t?pW oi 
thia^tin the fisquiline, where the subterranean passages of the conveAt of St 
famc^sco de Paola have afforded a very instructive section $ also' 6f the Ca« 
pttoUne HiUs under the Tarpeian Rock. Yet Brocchi expressly' mentions 
tlftft this rdative i^Mition is by no means of rq^lar occurrence. The reverse 
is s0e0 liefore the gates of Rome, in the rocks round the tomb of Naso, as 
weu wf elsewhere 

Tiicfre is no undoubted superposition of the volcanic tiifii on the marine 
fbnmrtfon mi this nde the Tiber. The only point where, in this part of this 
dty, t fiireign deposite is found under it, is the singular discovery of Bruochl 
at thb Tarpeian Rock. We there see, in the large subterranean passagies of 
the Hospital della Consolazione, lowermost, a diiek stratum of brown mica» 
cetajrf ciayy in Which a compact limestone of the same colour forms some even 
beds one or two feet thick. To this succeeds a mass of siind and clay six 
ieet ihidc, and over it ten feet of granular tull^ above which, to the summit 
of t^ rode, is the lithoidal tufa. Brocchi is much inclined to refer the fbo* 
dawewtial bed' to a marine formation ; on the grounds advanced by him, it is 
csrtilllly very probable. Other local appearances besides this, would indi> 
cafe that the proper fimdamental stratum of the Seven Hills of Rome is a 8ubi< 
terranetn prolcmgation of the marine fermation, irom the right to the i^ 
bank of Ae Tiber. It is the sounding fer wells in this part of the city which 
lead to tliis general result from a comparison of their depths, although now 
we caB hardly draw any condusions regarding the strata through which thej 
have been pierced. From Brocchi*s observations, which we have collected 
fbr that purpose^ it fellows that the most of these wells, some of which axe 
efen jdteed on the summit of the hill, reach the water almost universally at 
a depth which comes near to the level of ancient Rome, from ten to twenty 
feet under the level of the modem city. The volcanic tuik itself can hardly 
retain the water, on account of its porous structure ; and it, therefore, must 
meet at tliis depth with a stratum of clay or marl, which prevents its sinking 
deepv ; rimilar to the strata on the Vatican and Janiculus, whose abundant 
springs are mentioned by all who describe this place, appear at the surfkce. 
The portion of the volcanic tufa, with respect to the fresh.water formations, 
which we will now describe, is also remarkable. * 

* In passing, we nuty be permitted to touch upon two minerals foreign 
to the Roman soil, but which, often alternating with the lithoidal tufe, 
hold an important place in the ardiitecture of the ancients. These axe 
the Gabine and Alban stone. We will comprise both best under the 
name Peperin^ (Peperino, Pepperttone,) The Gabine differs from the 
Alban only in containing less augite and mica, and consists of a collection 
of angular pieces of grey and reddish brown lava, traversed by cak-spar, 
and at times containing small roiled limestone masses. Both it and the 
Albaa Peperino are well distingubhed fVom the Roman tufe^eous rock. In - 
the Pepierino (says Von Buch) every tiling is almost fVesh, entire and un- 
broken, splendent ; in the tuta dull, and broken down ; the former more 
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III. Agency tf Fresh Water. 

The pkdn of Borne, or the portion of the city intersected by the Tiber, 
and which is bounded by the marine formation to the north, and by the ▼ol^ 
canic hills to the south, belengs to the products of stagnant fresh water to a 
considerable height on the sides of the valley, and pretty fiur up the latent 
▼alleys which separate the seven hills from one another. These waters over- 
flowed this region at a period when, after the retreat of the sea, and after 
the cessation of volcanic irruptions, the present river dug its bed.- The pre- 
vailing substances are loose unconnected masses of clay, sand, and boulden, 
which were left behind, covering a considerable surfiu», after the retiring of 
the water ; yet its presence has, in many points, formed a beautifiil stone 
of a firmer consistence, peculiarly characteristic of this country ; of which 
aie formed all the ornamental parts of the master^eces of ancient architec- 
ture, and the constant production of which can even now be observed : it has- 
obtained the name of LapU TiburthiUBy or Trmoerlime. The ai^gillaceous strata 
of the valley, whose general distribution has been shewn by the laborious 
researches of Brocchi, by means of numerous borings, are particularly im- 
portant on this account, because they cannot be penetrated by the waters 
which issue forth from the adjacent lulls, and are consequently the means of 
supplying the numerous wells in the lower part of the diy. The clay is 
constantly mixed with a small portion of carbonate of Ume, and, as it always 
effervesces with adds, is a true a/rgHtacBom mariy (Maima mrgiJBoM}. Its 
colour is yellowish grey. It is constantly interspersed with small silver- 
white scales of mica, and contains here and there small pieces of augite and 
small quartz fragments ; it greedily absorbs water ; is plastic, and if'^rdenfr 
in the fire. Treated with adds, it gives an insoluble residium, which, when 
not mixed with quartz, is- chiefly composed of ferruginous alumina. This 
clay is useful in pottery work. Brocchi has shewn, that in the most ancient 
periods use was made of it. 



sembles a porphyry, the latter sandstone, and similarly aggr^;ated strata. 
The wadce-like basis seldom changes its ash.grey colour. The tu&ceous stone 
at Borne is never so light Its fracture is fine earthy, but uneven, fine grain- 
ed, soft ; the tufa, again, is almost friable, which is never the case with the 
lithoidal tufiu Immense numbers of small micaceous scales are found in it, 
partly as individual black plates^ partly as elongated masses, from an inch to 
the size of a cannon balL These masses are a collection of micaceous plates, 
mixed with augite crystals, and often containing magnetic ironstone. liustre 
and colour is always wanting in similar plates in the tufiu On thecentnuyy 
leudte and augite are more rare in the Feperino than in the tufii, but more 
finequently small angular white pieces, which are granular limestone. 

The Grabine and Alban stone form immense beds, so that they appear one 
mass; e.g, rou|id the Gabine Lake and at Marino. They often include 
lumps of basaltic ' 

The Alban ai is found much more frequently in the an- 

cient buildings %s tufiu Yet the only certain remnant of 

the andent kiq ock. It appears that later the former 

rock was preferr reater fineness, or more beautiful colour. 

The outer uppei rium are built of Gabine stone. 
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- In several points of the plain, the claj is coi\joined with collections of dif- 
' faent kinds of sand. It is mostly a jellow calcareous sand, more or less in- 
' tefmuced with aigiUaeeous marl, and at times including Umestone fragments, 
■9Mi «. p. was seen by Brocchi in a pit at St Ouiseppe a Capo, No. 11. It is 
purilj, also, a siUoeous asmd, which is usually limited to the base of the hills, 
and which, in the jdain itself, is only exposed by one pit on the Campo Vac- 
dno, by the iide of the Temple of Peace, towards St Franoesca Romano. It 
ins also been found on the slope of the Palatine, towards the Colosseum, ao- 
•«ocdlng to the chart of Brocchi ; and it has been met with on the edge of the 
CspHns, in some pits which wore made to find out the ancient Cloaca of the 
Anqdiitheaib^ The colour of this sand is yellow, with numerous silver-white 
-scales of mica, and pieces <^ augite. With the aid of the glass, there is visible 
between the transparent grains of quartz, small white prisms, probably of 
mapar. It is always mixed with clay, but destitute of any lime. Hence it 
does net eflfervesoe with adds, and melts before the blowpipe into a black slag. 
l!lie derivation of this day and sand from fresh water is prindpally evinced, 
aeconHng to Brocchi's observations, by our finding in it porous and tubular 
calc-tuff, containing remains of lacustrine snail-shells. In the sand in the 
Campo -Vacdno, Ve find the HdixpaluOrtM zjoAplanata^ Lin., both of which 
only thrive in fresh and quiet waters. In the calcareous sand, on the sides 
of the Janiculus, Brocchi mentions the existence of Cydhstoma o6licmiii,Drap. 
probably the HdUtpiaemaiU of Gmelin. 

' Strata of the same substance are also found in more elevated situations, 
far above the level of the plain of Rome, which are evidently owing to tiie 
same original cause. Brocchi, e. g. found an argillaceous marl of a yellow 
celour, which belongs to this series, on the Capitoline Hills, in the cellars <^ 
the Palace of the Conservators, lying on a volcanic tufiu It is here divided 
into three beds, the lowest of which, indurated and full of augite crystals, 
also contains many portions of an orange-coloured pumice lava. The others, 
again, are whiter, and without volcanic fragments. They commonly contain 
vegetable remains, and bits of the shells of the Tel&na cornea and JffelUf teniaou^ 
t^tOffx Cyt^ottimmimpurvm^ Drap., and their delicate opercula. These remains 
are more scanty in the two upper beds than in the lower ; but the former, 
again, are richer in concretions of a muddy yellow Umestone. In a still more 
striking manner is the same appearance presented at the Esquiiine, in the 
subterranean passages of St Pietro in Yincoli, where, 140 feet above the 
Tiber, and above the lithoidal tufa, is a yellow clay, full of calcareous con- 
cretions, and rectilineal streaks of a very friable granular tufii, which agrees 
in all its characters with the fresh-water clay of the plain. There is also 
seen on the slope of the Aventine, under the bastion of Paul III., opposite 
the Porta di Testaccio, a bed of a yeUow-grey sandy marl, in which are 
many of the helices of the Campo Yaccino, covered by a considerable depodte 
of porous calc-tufit 

- The Travertino, undoubtedly the most important of all the fresh-water 
deposit es of this region, has been fully and learnedly described by Leo- 
pold Yon Buch, as it occurs here. It is, for the most part, a chemical de- 
posite of carbonate of lime, which the andent waters, held dissolved in an ex- 
cess of carbonic acid, and deposited here, as is often the case at tiie fool of 
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alpiBe UflMttone nuages, where the long agiUUon of the water»«idlle 
live oeaUoi with the atnoiphere, hare fumlibed the oonditioiia 
ite fonnetiim. £ven now aiiiiUar JtonaUons ue gufaig en in the 
which lupplj all partt of ancient as wett ai modem Borne vMi wter ; Md 
where the Anio leaves the Appenines, bj the ipleadid cmctifcg at Tlvefi, we 
have a limUar fonnation, in a great aoale, under our v^ry ^yea. 

The principal maeses of tide usurious limestone lie in hoiisonlid beda ad 
strata. It is jellowiah white, of uneven fracture, and eartl^ gnhi* On »• 
posure to the air, it gainii considerable hardness, and usuallj tttt^ that 
reddish hue which gives so peculiar a character to the mooumeBfta ionncd sf 
it, and oooBtributes, in no small degree, to 4aiU8e that impoidng impntdkm sf 
pomp and miff esty which they never fiul to excite. I^eopold van Biioh e»> 
piessly observes, that what is especially charseteristic and vsmaikafale in it, 
are the numerous perforations and vesicular cavities, from whidi ft is nmr 
fte& These are of two descriptions of cavities, either elongated and narrsv, 
intenially dull, and in which vegetable remains offien ooeur, wliidi sliew thst 
tiiey are derived from portions of plants, which have since disapp^azed i m 
they are large dupeless openings, which seem to hajre been imflgulariy oobip 
pressed in a longiiudinal direction. Their interior )b usually cevered witti 
calcareous spar, which lias the stalactitic and reniform external idiape i and st 
times, when the cavities have again been filled, i4>pear as regular irhite spota 
These openings have most probably arisen from the escape «f gases whicb 
existed during tiie consolidation of the stone, as is at present the case in the 
small Lagune of Solfittara near Tivoli, which has been so ofteo dsfcribedi 

The travercino is rich in organic remains, but never cgaUl^^ marijne pro- 
ductions. They are usually v^table, particularly in the line extending from 
the Porta del Popolo to Ponte Molle, where many impressipiis of leaves of 
trees, traces of branches and seeds, round wiiich tlie lime seems to have ag- 
gregated in concentric layers are found. £very where we see in it the same 
fresh-water CondhyliuB a|[)ove noticed as occurring in the sand anc) clay of this 
formation. In the district of Torre di Quinto, opposite Prima Porta, Brocdii 
found it abundantly associated with the femora of animals resembling frogs. 

Tiie existence and geognostic relations of the travertine is seen often and 
clearly exposed within the hills of Rome, and particularly on those at the left 
bank of the Tiber. The most considerable of these deposites is seen on the 
declivity of the Aventine, towards tlie Tiber. It there forms a horizontal 
bed, at a height of ninety feet above the level of the river, the longitudinal 
direction of which can be followed in an uninterrupted Une for the distance 
of half a mile. In a pit, which is found witliin Trelles of No. 14. in the Mar- 
morata, it is distinctly seen above the river^sand ; which, on tlmt side again, 
covers the volcanic tufo of this hill. It now and then alternates with strata 
of calcareous sand, and includes small pieces of pumice-stone, and likewise 
the usual remains of vegetables and shells of HeRx decoUata and murai%9^ which 
are frequently found alive in the gardens of tliis ^pot. Over it lies a stratum 
o^ that argillaceous clay which we have already seen to be the principal cover 
(vf the plain. 

Single massed, and even tliin beds of travertiuo, arc numerous in the 
landy and marly strata, even in the upper ones of volcanic tufo, on the slope 
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a^ikiipiP ^ the Pindus. We there see, at the church of the AuguiUaes, dote 
to the Porta del Popolo, a thkk bed of granular tu& prqjecthig out, in which 
are masses of celluiar trayertino, with impressions of reed4ike vegetablei, 
mdialso leaves of Ae JP^mku oCBo, Bekda ak m ty and small twigs of the To* 
mmim g M Ba ; there was also found hese the fragment of an unknown bon^ 
Oner it |liepi a grej fluviatile clay, with impressions of leaves of the SoUm 
4iba^ and t^en come those numerous alterations of volcanic tuffii, fluviatile 
sand, and more or less complete strata of travertino, to a height of more than 
190 feet tShare the level of the river. Leopold von Buch &rst observed that 
dda waaeoBStantljihe relation of the travertine to the strata of tuff in tUa 
part of Bepie, and he has completely demonstrated, that the Fincio f(arm% 
in a certain measure, the commencement of a considerable ridge of peed- 
pitoua travertino rocks, which, on the outside of Rome, are continued unin^ 
temiptedlj from the Porta del Popolo to Ponte Molle, and in which this 
order of superposition often recurs. In this rookj ridge are the catacombs of 
8t Yalraiino, in the vinejard of the AugusUnes at PapaGiulio, the onlj ones 
in the environs of Bome which do not occ^r in a volcanic rock. Near this 
spot Leopold von Buch mentions the occurrence in the travertino of distinct 
impressions of the leaves of the plane tree, chesnut, nut-tree, and laureL 

"We shall reserve for the following section what explanations are to be 
soiight of these important Telationa. Yet faeiis it merits observation, that 
even en the right bank of tlie Tiber, the travertino formation is bj no 
means of rare occurrence. We have already seen that it exists outside Rome, 
at the Torre di Quinto. Leopold von Buch has given a remarkable locality 
St the cfai^l of 8t Andreo. But witiiin the walls of the dty are seen many 
edkdar concretions of calc-tuff in the fluviatile sand on the dedivity of the 
^taifinim I end Brdslak and Leopold von Buch there found, under the walk 
of the Villa Famfili^ in the granular tufo itself, a piece of travertino endo- 
aed, in which were found well-maiiced HeUcUes. 

B. ConckuioM Jirom the Geognmtic appearance* f^the Raman 

TerHkmf, 

In the foregoing exposition of the facts, which an attention 
to the constitution of the Roman soil presents to the intelligent 
observer, it was our intention, as much as possible, to limit our- 
selves to the space included within the walls of the city. The 
wish to explain the appearances, and, as much as possible, to 
connect them with the relations of this territory, necessitates us 
to leave these limited bounds, and to give a glance at the struc- 
ture of the Italian Peninsula. 

Italy, traversed with slight exceptions, throughout its whole 
length by the gigantic ridge of the Appenines, is naturally 
divided into two nearly equal halves, but of essentially different 
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constitutions. As far as we yet know, the chdn of the Appe- 
nines, throughout the greatest part of their mass, is a uniform 
limestone range, of great thickness. The steep rocky walls of 
Tivoli, which rise imniaiiately from the plain to the hed^t 
of 3000 feet, are formed throughout of the same light grey com- 
pact limestone, with few petrifactions, which forms on the one 
side the mountains of Pesaro and Urbino, and on the other 
side the plains of Apulia, as far as the point of Otranto. Ac- 
cording to the comprehenaive description which Brocchi* has 
g^ven it, this hmestone is decidedly a member of the seAondary 
or jlcetz series ; it is identical with that of the opposite shore of 
Dalmatia, and with the southern chmn of calcareous Alps, which 
bounds the plains of Lombardy, along the districts of Como, 
Bergamo, Breicia, Verona, ^-c. and, which Breislak (Geologia 
di Milano) has described in the hills of Briansa, in the plain 
of Milan, On that account, it most probably belongs to the 
Jura formation, and in part to the chatk series; which, as it is the 
newest, so is without doubt the most extensive and thickest of all 
the secondary formations on the surface of the earth. In its 
north aud south part ; in the Tuscan territory, and even in the 
more northern part of the States of the Church ; as well as at the 
opposite extremity in the mountains of Calabria ; this extensiTe 
secondary deposite is seen reposing on undoubted transition and 
primitive rocks. These fundamental rocks, the basis of the 
high mountain chain, all appear on the Mediterranean side, and 
therefore bound the flcetz formations on the side opposite to the 
Adriatic Sea. But this relation is by no means confined to the 
two extremities of the Italian Peninsula, but even in the inter- 
mediate districts it has a considerable influence on the formaticn 
of the country, the more exact knowledge of which we owe to 
the talents and industry of the celebrated Brocchi. According 
to him, it is a general rule in this region, that wherever the hilly 
plains on the Mediterranean side expose the basis of the coun- 
try, more ancient rocks appear immediately at the surface, un- 
covered by the Appenine limestone. Here the shore of the sea 
of Liguria, where the transition mountains stand in evident con- 
nexion with the mass of the Appenines, the members 
of this formatio ■■very where seen on the Tuscan 
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t, opposhe to the primitive rocks of Elba. In the States of 
the Chuidb, the existence of more or less dedded tranntion rocks 
are first noticed in Brocchi's Caialogo RadomUOy in the vicinity 
of R(mdglione\ also between the hills of Cimini and Monie 
Fiammey near VUerbOy between Civiia Vecchia and la Tdfh ; 
and, kstlj, from the submsular rocks of the Capo Circeh to 
Teradna. On the neighbouring Ponza isles, the existence of 
tiansition limestone has also been lately demonstrated.* But on 
the oppodte or Adriatic side of the central range, these remains 
of older formations are entirely wanting. We must, therefore, 
view the Appenine chain, as, indeed, all the mountain chains on 
the surface of the globe, according to the general views of Leopdd 
YoD Buch, as raised from rents in the crust of the earth, and 
even perhaps, on account of the geognostic constitution, as the 
gaping margins of such gigantic fissures themselves. It is there- 
fose dear, that the raising cause must here lie much nearer the sur- 
fiuse on the western than oh the eastern side of the central 
chain. This idea of the mode of formation is certainly con* 
firmed by what all have observed, th^ unequally steep declivity 
of the Appenines on their S. W. side. Further, the reason fol- 
lows immediately from this, for the breaking out of the nume- 
rous vtdcanoes of this country, only in the space between the 
mountains and the Mediterranean, never on the opposite side. 
In the latter situation, the enormous pressure of the Appenine 
limestcmeson the fundamental rocks ; but in the other, free from 
this cover, they can more eauly give vent to the subterranean ex- 
panmve powers. But before proceeding to the special examination 
of these relations, it will be necessary to view these points a little 
closer. 

The space which lies between the lofty secondary ridge and 
the sea-coast, is, on both sides of the Appenines, much broken, 
and covered by extensive masses of a sandstone and marl, of very 
new formation. The immense masses of marine remains of well 
preserved shells, which, in many cases, have scarcely lost th&r 
ookmr and animal matter, of large cetacese, &c, which exist 
in this extensive formation, have already, in many places, at- 
tracted the attention of naturalists. Brocchi was the first to 

* At Capo Negro on Jannone. Compare Geological Trans. Second Series, 
VoL II. Part II. p. 220, Plate xxv. Fig. 6. 
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collect tfaem in his classical work, under one formMiixi; and to 
give to the spcux covered by iliein the expressive raune of the 
Siib-Appenine Hills. We see, from ihe description which iie has 
given, that these hills, on the Mediterranean side, commenee in 
the territory of Lucca, and after swne interruption in the king- 
dom of Naples, terminate at the southern point of Italy, near 
Reggio, in Calabria. The marine hiUn of the right bank of 
the Tiber, at Rome, the nandsttme and marl of the Vatican 
and Janicuhis, forming the oldest deposites of the Homan soS, 
entirely belong to thy members of this new (brmalton. The 
comparisons collected by Brocchi shew, that, in their internal 
constitution and organic remains, they completely agree with 
other pinnts of the same nature in Italy. The height lo which 
they reach on the Monte Mario is not unusual ; for on the 
hill where the lillle republic of St Marino is situated, strala 
exactly similar occur, according to the measurement of Saussure, 
to a height of more than 2000 feet above the level of the sea. 
The determination of the period of fomialion of these strata am 
be made with greater exactness. They must have beea first 
deposited after the first elevation of the secondary chain of the 
Appenincs had already taken place; for in the interior of the 
latter, no trace of them is found higher than the elevation juet 
menlionetl. They every where cover, wherever they exist, as welt 
the Appcnine bmestonc as the older formations, in an unconform- 
able and overlying position, Brocchi has, therefore, ranged theni 
under the Tertiary formalwnn .- and this position has been fflntre 
confirmed by the examination of the organic remains. Prevost 
endeavoured to show that they may \k compared to the upper 
member of the Paris Cakairc grossiere,* — a view which hag been 
since established by Brongniarl, after he had examined tbi^ 
district, in conjunction with Brocchi. 

The fragments of older rocks which form the sandstone and 
rolled masses of the Janiculus, and its prolongations, arc, at> 
Leopold von Buch has already observed, all derived from ihe 
nearest Appenines, brought hitlier by those enormous marine in- 
undations which once washed the foot of the mountain cbm 

a, considerab 'I'hesL remarkable masses w 
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ipdqMndentlj >af the present arnuiganieat of the valley of ihe 
liver ; and the subsequent ooune id the Tiber iu the valley «f 
Some, baa .evidaAtly been determined by the dieo existing iii^ 
equditics in the ground. Y^, beibce the fresh water dqioriteBy 
the pnoducts df volcanic agency appeared in the basin of ,the 
andent sea. Tbe volcanoes of Italy, vhose general relalioniB Xo 
its structure we bav« already touched on, succeed one another 
iron the frontiers of Tusany, in an evidently continuous lisN^ 
which heriiy as in so many cases^ runs parallel to the neai«ii4t 
ntfige of mountain&f* 

The environs of Rome lie between two of the moat rcimarkr 
abie centres of these volcanic ridges, all of which, with the e^^^* 
eeption of those in tbe Campanian fields, have been extinguish^ 
long tiefore the i^pearanoe of man in this country. In the N* 
or rather in the N.W., the trachytic Monti Ciminif between 
VUerbo and BoUenay and with them the extinguished craters §3f 
Bracdofno and la Tolfa ; S.E. the basaltic Alban Hills, witk 
tbe heights of FrascoH and Marino^ and the ancient enters of 
jObano and Nend. 

The changes which have happened to these mountains in the 
fiwmation of the Roman soil, must be of later date than the lor* 
mation of the tertiary deposites. It is certainly a strikiqg £iet» 
fiir which we are indebted to Von Buch, that in the saodsltone 
beightji near Rome, among the numerous fragments thfey iP? 
cloae, we never meet with the productions of the Alban Hil|hi» 
In vain do we look for pieces of lava, tufa, peperino^ or simihur 
appearances, which are yet frequently scattered on the dedivi^ 
ties of these hills. Every where here, as in the rest of Italy, the 
masses of vdcanic tufe, ancient lava streams, and the innumerably 
mtnerak which derive their origin from subtemmean fires, are 

* jpreislak limits the volcanic district which is in most intimate connexion 
with' Borne, to the space between the heights of Radicofiuii and the Alban 
Hills ; and it was for a long time believed that the volcanoes of Latium were 
eonpletelj separated from those of Campania. On the other han^ it has 
been onlj lately shown by Brocchi, tl^at the volcanic line is not interrupted, 
Mfi it appears, sX the point where the Appenine limestone reaches the Poa- 
tine marshes. He traced numerous vestiges of volcanic rocks through the 
valley of the Herniker, and found here the chain of the Appenines cut ri^t 
across by the rectilineal fissure, which traverses the upper part of the Gavi. 
gliano. 
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always met with on the strata of the Sub-Appcn nine Hills, accord- 
ing to tlie authority of accurate observers. We have already 
shown, that at the Janiciilus anil Vatican, and probably also at 
the foot of the Tarpelan Rock, and uniformly under the cover- 
ing of the Seven Hills, every itiAere untkrmost is the marine 
^rmation, and spread over it the volcanic products. 

The opinions of geologists are not ao unanimous on the pe- 
culiar causes and relations of the formation of this rock within 
the walls of Rome. Breislak has advanced upon this point a 
very surprising hypothesis. He imagined, from the form of the 
Seven Hills, it might be inferred, that, formerly within the walls 
of Rome, and in the Forum itself, a crater existed, from which 
were expelled the surrounding igneous products. He even be- 
lieved he had discovered small lateral craters on the outer- 
most hills of the Aventine, and in the Intermontium of the Co- 
pitalttiei and he saw in the tufa of these hills, which we have 
just regarded as a mechanical aggregate of volcanic matters, 
nothing else than a lava which had really once flowed. The 
grounds on which its proposer endeavoured to support this sin- 
gular view have been lately refuted, from a con^deration of the 
district itself, by Leopold von Buch, and Brocchi. A glance at 
the improved chart of the city, and especially at the excellent 
plan of Notii, on which both these philosophers based their ob- 
servations, compared with the chart which Breislak has append- 
ed to his work, plainly shows how arbitrary and rash changes we 
must admit, in all the details of this district, in order to ^ve the 
form of a serrated crater to its present appi;arances. Further, 
it has been demonstratively shown, that the hi^ found here is 
not a lava. 

Breislak views it as a crystallized granular aggregation of he- 
terogeoeous fossils ; but Von Buch has given it as his express ofri- 
nion, that its constituents are never so sharp and regularly con- 
nected, as would happen from a crystallizing process on the spot. 
They bear numerous traces of abrasion on the surface, which 
they must have experienced on being brouglit from a distance. 
For example, this is well seen in the numerous leucitcs which 
have complete' .^ir fresh appearance, and, by a gradual 

elungc f roin tl i; interior, have crumbled into dull, 
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mealy spots. How can he reconcile the ooDstantly stiratified dis- 
position of this tufa, — the occurrence of thin layers of alluvion,—* 
the evident intermixture with rolled pieces of volcanic and foreign 
rocks, of which we gave many examples^ — how can we reconcile 
all this with the supposition of its once having been in the state 
of a red hot stream P These numerous relations rather lead us 
to the view, that the volcanic constituents of the tufa have re- 
oeived their present properties through the medium of water. 
In fact this is the view embraced by both the above mentioned 
philosophers. 

Was it, then^ the oceanic water which proditced tJte iufaceous 
covering qftf^e Roman soilj or did it arise from terrestrialjresh 
water f Von Buch seems inclined to the latter supposition ; 
and, indeed, the grounds which he advances would be decisive, 
if the formations which we are considering were confined to 
Rome. Tufa and travertino, which are so undeniably fresh 
water depoates, are here, as we have above seen, often irr^pilarly 
alternating with one another. Almost all the hills of Rome 
show examples of tufa strata resting on regularly depocdted 
travertine, and what we admit of one of these deposites cannot 
be refused to the other. ^^ The formation of these two rocks, 
so different in external aspect, compaction, and structure, must, 
notwithstanding, be viewed as contemporary.^ These are the 
words of this gifted naturalist. The view, on the contrary, 
which Brocchi has adopted to account for the manner of forma- 
tion of this volcanic tufa, excludes entirely the operation of 
fresh-water, and it is certdnly deserving of strict examination 
the grounds on which this talented observer rests his positions. 

Undoubtedly it is of importance, in the first place, to con- 
sider that the tufa-covering of Rome is not entirely isolated in 
the district of the Italian volcanic zone, but is regularly ex- 
tended from the mountains of St Fiora, in Tuscany, through 
the Romagna into the plains of Campania, into the vicinity of 
Vesuvius, and the Phlegroean fields. Such an uniformity in a 
stratum formed through the medium of water, of such an ex- 
tent, certainly requires as great an extension of the water which 
produced its deposition and consolidation. Fresh waters could 
not have easily produced such relations. This tufa is, further, 
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timiid CV(;n in islands and regions i]uil« desliliite of fresh v 
ov where, at least, they are very scanty; so Brocchi found it 
on tachia and Prociila, whicli have no rivers ; it has lately been 
discovered on Lipari by the rcsearehes of tlie well informed 
traveller, Mr Ruppel ; and, in Sicily, tJie tufa is seen in the 
Vat de Nolo, where rivers are very scarce. But still more 
indubitable evidence exists in the numerous organic marine re- 
nunna which die tufa now and then encloses to a considerable 
h«ght, and of which Brocchi has taken notice in many points 
Among others, there was found in the Pepcrino, in a layer 
of pimiice-stone, mixed with granular tufa, SiJ miles from Mon- 
tuUo, on the road from CorDeto, many pieces of the shells 
ol' the Venus islattdica. Nearer Rome, at Atjua Traversa, on 
the othei side of Pontc Milvi, shells of sea-mussels occur in beds 
of tufa, alternating with a luose sand. On the summit of the 
MoDte Cavo, in the Alban Hills, well preserved Bivalve Mu- 
ricea have been dug out of a dark volcanic earth. Sea^bivalves 
are found near Velletri, in a tu la stratum, which covers a lave 
stream, some of which are preserved in the museum Borgia, 
and no less numerous are the examples of such appearances in 
the PhlegREan fields, on Ischia and in Sicily, 

Since the Italian volcanoes have been raised above the sea, 
they have no longer formed tufa masses, which can at all be 
compared with the oldest covering of the volcanic regions. Even 
the well-known tufa, which envelopes Hercvianeum, is of very 
alight cohesion, which it first received by moisture and pressure ; 
and besides this, Lippi has distinctly shewn it to have arisen 
from alluvions. Brocrfii thinks that, on that account, he may 
conclude, that the tufa-covering was especially the work of sub- 
marine volcanoes, or of such whose products were taken and car- 
ried away by the sea. He rests his opinion upon the known exam- 
ple of the elevation of an island with an irruption of pumice, 
mixed with sea-shells, at Santoriiii, in the Archipelago, to which 
we might add many which have been observed since. Von Buch, 
too, considers this view as admissible, from what he says at 
the conclusion of his treatise on Mount Albano: — " Perhaps 
Peperino is to be ' ' 'ed as a repeated irruption of ashes, 
which were mui tl into the sea, and there assumed 

a stratified ion ishes were ejected, from the in. 
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Ifirior^ the basalu and limestones whioh are now envelop^ in 
die Pefierino.'' 

The same is expressed by this naturalist, when, in another 
plaoe^ he observes, on the great extent of the pumice of the 
Vatican as far as the vicinity of Civita Veochia :— ^^^ But what 
other agent than on universal water, without any violent agita- 
tioiis, . could have extended these horizontal strata over such a 
space 3^ 

But to what is owing the nngular reciprocal mixture of tra- 
vertino and tufia strata, which we have mentioned above ? Broc- 
chi has explained himself on the point, and, as we think, satis- 
factorily. He esteems it probable, that all the tufas, whidi 
eidier rest on traveruno, or contain fresh* water products, are 
no longer in their original condition. They must have been de- 
posited in their first position by the same waters, which brought 
togeth^ the constituents of the travertino, and have subse- 
quently been united by the chemical operaUon of the dissolved 
substances. 

We must, therefore, according to Brocchi, distinguish the 
Tn^ origmale and hicompoHoy since both are extremely nmi* 
lar in their external characters, and can only be separated by 
the relations of their position. Yet we must observe, what is of 
undoubted interest for the history of the Roman territory, thai 
even^ according to Broochi's very industrious researches, the 
matrix of the Roman tufa has not, as might be at first im»-, 
gined,been in the Alban Hiils. It must rather be sought, with 
more probability, in the more distant Monti Cimim^ and in 
the hills round the Logo di Bracciano. On this he has often 
observed, in his Cakdogo RacioncUOy that the present existence 
of pumice-stone, in the tufas at Rome, is evidently at variance 
with' their origin from the hills of Albano and Tusculum. 
These vcdcanoes, asGrnclin^has already observed, have never pro- 
duced any pumice ; and we do not find in them the Roman litlm* 
dal'tufa, but constantly the peperino, which is foreign to Rome. 
AiScotding to the opposite authorities, a lithoid tufa extended 
itsdf from Rome, of which the Roman is only a slight variety, 
to far beyond the hilb of Cimini. It is reddish brown, or red- 
dibh yellow, contains felspar, and large pieces of orange-colour- 
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ed filaggy pumice lava, which the Roman tufii only oontaing in 
very small fragments. It is even the universal rule^ that the 
minuteness, and also the firmer cohesion of the ingredients, ge- 
nerally go together, the more we approach it on the N.W. to 
the hUIs of Rome, where this mass seems to terminate. 

If we have hitherto required, for the explanation of the geo- 
logical phenomena presented by the oldest formations of RcMne, 
and the volcanic cover which succeeds them, a distribution 
of the sea and land different from the present ; yet, on the 
other hand, in the newest strata of Rome, in theJbrtnaUons of 
marl and fiver sand^ and in the thick beds qf travertinoj we 
meet with evidence of a state of things, which, in local limita^ 
tion, comes very near to the present constitution of the country. 
The volcanoes of the neighbourhood were extinguished then, as 
weU as now. When these strata were formed, the internal com* 
motion of the earth^s crust had already ceased, the sea bad 
nearly retired within its present bounds, and perhaps its last 
ebbings had contributed to excavate the broad furrow of 
the principal valley, and of its lateral ones. The great basin of 
the Tiber, as well as the lesser valleys which separate the hilb 
of Rome from one another, were also covered by these fresk 
water formations ; the former must, therefore, have existed {»». 
vious to the production of the latter. The condition of cH^gan- 
ized beings must have been the same as at present ; for the re- 
mains, which once lived in them, agree completely with those 
now existing on the spot ; yet the formation of the valley could 
not be quite completed, as is indicated by the extension of 
fresh-water formations into places which they <x)uld no longer 
reach. The Tiber, in times previous to the historical epoch, 
must have been elevated more than 130 feet above its pre- 
sent level. The circumstances of its flow must have also been 
different in ancient times. The modem Tiber forms neither 
marl nor sand, for the level of ancient Rome nqither covers, nor 
does it diew, a stone which can be compared with the Traver- 
uno. The diell remains, which exist in these formations, are 
never those which thrive in its bed; they have all been 
inmates of stagp ' ** very slow flowing waters. The river 
water must ha formerly existed in a still state to 
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^^ vn the Conttilution of the Territory ofRomCt Ssc. Sff ■ 
IttMnuch greater extent. The stream has been once a lake, ol* 1 
I whose former existence, indeed, all observers speak, who hart 1 

Boticed this region even in a general way. . ■ 

Ij ■ Leopold von Buch, among others, says, — " Every step upott' I 
I the Roman plain plainly discovers to us traces left by this grekt I 

hke ;" and, in another place, he shews, upon undisputed I 
j grounds, that it was just the quiet nature of the deposJtioii, I 

which distinguishes the ancient travertino from what is not^ m 
'deposited in pipes and water-conduits. •*! 

] Breislak has, besides, expressly shewn how the formation t^m 
I travertino, which is still going on under our eyes in the small*l 
^ lagunes of the Solfatara, and in the Logo di Tartaro, at Tk \ 
Jvoli, only presents, upon a smaller scale, the same appearances I 
liriiich once took place in greater magnificence upon the plain of^l 
I Borne. Yet we cannot forget, that the evidences of a more'l 
j violent motion of the water of the river, at this period, are in' "J 
, manifest contradiction with these phenomena. They are found^^ 
jed cm the numerous large boulders oi limestone aud basaltic'^ 
ih-'^a which are here and there met with on the travertino, a^'V 
I amsiderable elevations : for the modern Tiber can no longer'^ 
'roll so far down its bed such masses. Brocchi's observations '*l 
jbave shewn, that it deposites its large pebbles atGavignano and*! 
I Klacciano, 30 miles from Rome ; and from thence to its moutK' j 
{only, the well-known yellow fine sand, from which it obtaineo^l 
j ftom the ancients the name of Blonde : — ' ^1 

" In maze curajfaoo pronunpit Tibris arena." — Ovid. Metam. xiv. , , J 

I Leopold von Buch is inclined to seek for this former higher j 
l^vation of the fresh waters, in the imperfect retreat of the sea ; ^B 
Iwd Brieslak. as well as Brocchi, follow him in this suppos^lioa. ^ 
I But we neither know whether the present state of things coul J^ 
^ve terminated suddenly (and perhaps this quick diminishing^^ 
)ftS the level of the water was the cause of the rolling down or^ 
Jl|Qiese fr^;ments) ; nor do we know what change this last coi^' J 
'^Tul^on can have wrought in the constitution of the region. ^ 
ji.We must admit that we want the knowledge of many consi- j 
perable circumstances in order to explain satisfactorily the nu- ^ 
IfeBerous geological phenomena presented by Rome ; and we may ^ 
■ OCTOBgg — DE CK MBKB 1889 . __ G 7_J 
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conclude these observationB with the words onee used fay JjBopM 
Von Buch, that we are very far from believing ouraeLves c^apobk 
of raising the veil, which may yet long envelope these ever- 
memorable regions. 

NoTX.— This Memoii' of Hoffman will appear in a great work, at present 
in the press, on the Geology, Antiquities, &c of Rome, by the Prussiaii Ambas- 
sador at Rome, M. Bunseb. It was communicated to Poggkitdorf for bis 
excellent Annalen, from which it has been translated from the Gtermsn bj a 
young friend, for this Journal — Bdit. 



On the Different CdUmrs of the Eggs of Birds. By M. Gloger. 

It is a remarkable circumstance that tlie birds, whose nests and 
eggs are more exposed to the view of their enemies than those 
of other animals, lay eggs, the colour of which is scarcely distin- 
guishable from that of surrounding objects, by which the eye of 
rapacious birds or other animals is deceived ; while the birds, 
whose eggs are of a bright colour, and consequently capable of 
attracting notice, conceal their nests in hollow trees or elsewhere, 
or leave their eggs only at night, or continue to sit upon them 
from the period of parturition. It is to be observed also, that 
in the species whose nest is exposed, and in which the females 
take charge of the eggs, without the males troubling themselves 
about them, these females are commonly of a ditferent colour 
from the males, and more in harmony with the tints of sur- 
rounding objects. 

Nature, says M. Gloger, has therefore provided for the pre- 
servation of the species whose nest is exposed to the view, by 
giving their eggs a colour incapable of revealing their presence 
at a distance, while she has been able, without inconvenience, to 
give the most lively colours in those cases where the eggs are 
concealed from sight. It would have been more correct to say, 
that a certain number of birds can deposite their eggs in places 
accessible to the view, because the colour which their eggs have 
renders them UnW^ to be confounded with surrounding objects ; 
while other * en obliged to conceal their eggs be- 

cause the br colours would attract their enemies. 

But in what be accounted' for, the fact exists, 
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jOHi.liie mthcHr, who in his memoir has taken a vie* of all the 
faiflda lof Germanj, has coovinoed himself of it.* 

Egga may be distributed into two series^ aoocnrdiiig as their 
oclour is simple or mixed. The simple colours, such as white^ 
bkie^ green, and yellow, are the brightest, and consequently the 
most dangerous for the eggs. 

1. Pure whUe, the most treacherous of all colours, occurs in 
the birds which nestle in holes, as the woodpeckers, wryneck^ 
rollers, bee-eaters, kingVfishers, snow-buntings, robins, water* 
ouaels, swallows and swifts. It is only in these species that the 
eggs are of a shining white. 

The ^gs are also white in some species which, like the house 
swallow, certain titmice, the wren, Sec., construct nests, whose 
aparture is so narrow that their enemies cannot see into them. . 

White ^;gs also occur in species which leave them only at 
night, or at least very little during the day ; of which kind are 
owls and hawks. 

Lastly, this colour is met with in those which lay only one 
or two eggs, and which sit upon them immediately after; as 
pigeons, boobies, and petrels. 

S. The pale green or pale blue colour is found to be peculiar 
to the egga of many species which make their nest in holes, as 
starlings, saxicolse, fly-catchers, &c. 

In die second place, this colour is common to the eggs of 
biids whose nests are constructed with green moss, or at least 
placed among grass, but always well concealed ; for example, the 
hedge-sparrow and blue-throated warbler. 

Ijaaily^ green eggs are met with in several large species capa- 
ble of defending themselves against the attacks of enemies, such 

as herons. 

3. A slight green colour is observed upon the ^gs of seve- 
ral gallinaceous birds which lay among grass, without making a 
ragdar nest, and which is presently concealed by the great quan-r 
tity of ^gs which they lay ; as in the partridge and pheasant. 



• The memoir, entitled " Uber die farben der Eier der Vogel von Herr C 
Gloger,** is inserted in Erster Band, 6tes Stick of the Verhandlungen der 
GeaeL Nstarf. Freunde zu Beriin, 1829. 
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The same odour is also observed id many ,web.fooled birds, 
which cover their ^gs when they leave them, and which are 
mcMreover careful to look after them ; as swans, geese, dudu, 
divers, &c. The ^gs of certain large birds which nestle in the 
open air, are even of a muddy white, as is observed in vultures, 
eagles, and storks. 

Among the party-cdoured egp^ there are distinguisbed tfaoie 
which have a white ground, and those whose ground is of some 
other colour than white. The ^gs which have a white ground 
are those of the golden oride, the long-tailed titmouse, the not* 
hatch, creeper, chimney-swallow, &c. Most of their eggs are 
concealed in nests that are well covered. The party-coloured 
eggs, whose ground' is not white, at least not pure white, are 
those of the lark, titlark, some wagtails and buntings ; those of 
crows, shrikes, thrushes, quails, and most of the singing birds, 
in which the colour of the interior of the nest accords with thai 
of the eggs. 



On the Chemical NcUtire ofEqaiseta^ or Horsetails. 

IlivEBY body knows that the Equiseta or Horsetails, which are 
rough plants covered with asperities^ are much employed for po« 
lishing wood, metals, &c., and for scouring culinaiy utenals. 
But it is probably less known that these plants are not less re- 
markable in a scientific point of view than with reference to the 
arts. Their singular structure, which completely separates them 
from all other vegetables, has given rise to interesting researches 
on the part of botanists, among winch we must as»gn the first 
rank to those which M. Vaucher has published in his Monograph: 
of the Equisetaceae. Natural philosophers have also made soine 
curious observations on these plants, such as the examination of 
the remarkable opticid properties possessed I^ the small crystals* 
which the microscope discovers i» their dried tissue. 

It was therefore to be desired, that chemists should also ex- 
amine the equiseta, and make known to us the elements which 
enter into tb ^«ition. Accordingly, M. Braconnet has 

engaged in ^ 'stigalion ; and it is from a memoir 
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oD'this subject, which he has published in the Annalea de Ph^ 
^qM et de C/umie, Sept. 18!t8, that we extract the table which 
contaiiis the analyKs of the ashes of some spedes of the genua 
Eqtdsetum. The great quautity of ailicB which these ashes ap- 
pear to oHitui), and which exceeds the half of their weight, is a 
remarkable fact, when we connder it in its relations, whether to 
the medianical properties (^ the equiseta, or to the cortical pro- 
perties possessed by the stn^ crystals with which their surface 
is BometiiDea corned. The presence of olica in such large pro- 
pordon is also in accordance with the observation of M. Bracon- 
«et,that tbeequiaetaces.growonly in very siliceous soils, almost 
entirely destitute of carbonate of lime. But how is this great 
quantity of silica itself disserved, in order to be introduced into 
the tissue of the plant F This is one of the subjects which has 
eqwciaUy occu{Med the attenti<K] cf the lui^or. To fona a cor< 
rect idea of this particular point of inquiry, it b necessary to 
lead the menuHr itself. We shall here only remark, that potash 
does not contribute, as might be expected, to produce this solu- 
tion, for the ashes of these vegetables present the curious, and 
perhaps unique, fact, of not possesnng alkaline prop^ttes, or 
only in a feeble degree in some cases. 
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On Parasitic Animals, and on a new Genus ofOutt Famikf. 

XlHONfiST the intestinal worms or parasitic animals, there are 
some which have at the tower surface, or at the posterior ex- 
tremity of the body,' one or more cup-shaped organs, more or 
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less BiiniUr to those whidi are obeenred upon die aims of poly- 
piy or at die posterior extremity iyf the body of leeches. Some 
naturalists have derived froln the number of these angam die 
names whndi diey have given to die animals bearing th^m ; but, 
as if they had tidcen them for mouths, they have made up the 
names from numerical tides, and the word Homa : dius, ^$9- 
iamoy hexastomoj pab/Homa, M. Co vier himself, having disco- 
vered, twenty-seven years ago, in the Mediterranean, a spades of 
this family, which has three cups, conformed with the estsMish- 
ed custom, and named it Triitoma. 

It is now well known, that die organs in question are not 
aMMre subservient to the imbibidon of food than those of simi'^ 
lar form which the ptdypi and leeches possess. The animal 
employs them only for fixing itself, and, with a little attendoo, 
the true mouth is always found, which is single, and veiy 
different from the cups. 

The expressions disioma and pdyBtoma are therefore impro- 
per ; and the grebt inconveniences resulting to natural history 
from the perpetual changes in names, alone induce M. Cuvier 
to prefer them to those of hewacofyles^ and the odiers which M. 
de Blainville has proposed, and which more correctly represent 
the organizadon which they ought to designate. 

Be this as it may, the animal presented to the Academy by 
M. de Cuvier belongs to the group of parasites, but is infinitely 
more polystomatous or polycotylous than any hitherto described. 
Most of these animals are small, several of them microsoc^c ; 
but this is four, five, or six inohes in ler^h. It has upwards of a 
hundred cups, and if, in naming it, the same method is adopted 
as with reference to the others, it should be called hecaioHoma^ 
or hecatocotyles. 

What adds more to the singularity of its conformation, is the 
singularity of the abode which it has chosen, or which has been 
assigned to it by Nature. It lives in the abdominal cavity, or even 
in the substance of the flesh of the polypus, the only animal 
which surpasses it in the number of cups with which it is fur- 
nished. 

M. Cuvier r — favourable this circumstance is to 

the metaphysic themselves with composing the 

intesdnal worm vith the elements furnished by 
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(he bddy <iS the anknalB which they inhabit. Here we have 
die body et a polypus, which has for its parasite a worm, so 
like yie aM of a pcdypus, that the illusion cannot be greater. 
Of the two polypi which he jModuced before the Academy, there 
#as oneia which the hexacotylea was attached to one of the arms, 
which it had even nearly destroyed, and which it seems in 8ud| 
a degree te replace, that at first »ght it might be taken fo^ the 
antf Itself. ** Let it be judged,^ said M. Cuvier, '^ how many 
theories might be founded on such an extraoidinary resem-* 
blance. Never has the imagination been exercised on so curioiis 
a flul^ect. As to myself, who have long adhered to the expoution 
of potttive facts, I shall at present confine mysdf to making 
known, as accurately as possible, the exterior and interior of our 
anitnals.'" 

Natural History owes the discovery of this worm to th^ at* 
tention of M. Laurillard, keeper of the Anatomicd Galleries of 
the Museum of Natural Histiory, who having been sent to Nice 
to collect the fishes of the Mediterranean, at the same time en- 
gi^ed in examining and collecting all the other productions of 
that sea, so rich and as yet so little known. 

He found this worm on the Octopus granuUxtus of M. La- 
marck. Neither the Octopus vulgaris, nor the Eledone, nor any 
other cephalopodous animal, was observed by him to furnish 
any, although he carefully examined them for that purpose ; so 
that the Hecatocotyles would seem to be peculiar to the Octopus 
granulatus. 

Of five individuals which fell into the hands of M. Laurillard, 
there were three in the cavity of a single octopus, with the 
head attached to some part of its interior, and the tail stretching 
into file abdominal sac, but without penetrating into the perito- ' 
neum. A fourth was found in another octopus, but in a similar 
position. The fifth alone was attached, as we have said, 
to an arm of the octopus, and had transformed itself into a 
kind of bag into which it had introduced its head, the rest 
of its body remaining free at the exterior. The hecatocotyles 
is, therefore, properly speaking, but a semi-intestinal, or ra- 
ther a semi-external parasite, like the polystomae and trysto- 
mse, and like the lerneae and chandracanthi. It is easily detached 
from the animal on which it lives, and immediately swims about 
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in the water, or climbs upon any solid surfaoe that may present 
itself) without seeming to suflfer much from the change of pod- 
tixm. It fastens itself strongly, by means of cups, to the fingers 
or to any other body, imitating in this also the octopus its patron, 
this b^g the most appropriate term f(nr the animal which a 
parasite devours. 

.Here M. Cuvier gave an anatomical description of the ani^ 
mal. : Its form is elongated, and somewhat prismatic, the donsl 
surface being rounded, and the inferior surface flat. Ita ordi- 
nary length is four or five inches. It is thicker, and especially 
Ugher, at its fore part, where its breadth is from four to five 
lines, and. its height ux or seven. Both dimensions dimimsh to- 
wards the. posterior part, and eqpedally. the height, which is 
there reduced to less than a line, while the breadth is still two 
Unes. The anterior extremity is obtuse. The cups are placed 
at the inferior surface. Fifty-two pairs were counted. M. 
Cuvier then described the stomach, intestines, and alimentary 
mfice, which latter appears to be single. He then passed to the 
very remarkable apparatus which he supposes to belong to its 
generaUve faculty. This organ, the uses of which still remain 
tp be determined in a precise manner, will aflbrd a curious 
subject of investigation to the naturalists who may have an op^ 
portunity of observing the animal in its living state. 

^^ Such,^ said M. Cuvier in concluding, <^ are the observa- 
tions which I have made on this truly extraordinary animal 
I doubt not that the attention of the naturalists who inhab it 
the shores of the Mediterranean having beoi once excited by 
this first notice respecting so remarkftble a creature, will soon 
complete its history, whether, by supplying what is wanting in 
my memoir, or by rectifying the errors into which I may have 
faUen.'' 
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0» Uu Jtuient ForaU qf Scotland. By P. F. Tytlre, Esq. 

We must be careiiil not to permit the ideas which are derived 
horn the ecmdition of Scotland in the present day, to influence 
oar condusimis as to its appearance in the rude and early ages 
of its history. No two pictures could be more disnmilar than 
Scotland in the thirteenth and fourteenth, and Scotland in the 
nineteenth oaitury. The mountains, indeed, and the rivers, are 
stem and indomitable features of nature, upon which the hand 
of man can introduce but feeble alterations ; yet, with this ex- 
ception, every thing was differ^it. The face of the country was 
covered by immense forests chiefly of oak, in the midst of which, 
tqxm the precijntous banks of rivers, or on rocks whidi formed 
a..natur«l fortification, and were deemed impregnable by the mi- 
litary art of that period, were placed the castles of the feudal 
hurcms. One principal source of the wealth of the proprietors of 
these extensive forests consisted in the noble timber which they 
ocHitained, and the deer and other animals of the chase with 
wlucfa they abounded. When Edward I. subdued and ovarah 
the country, we find him in the constant practice of repaying the 
services of those who submitted to his authority, by presents of 
so many stags and oaks from the forests which he found in poft> 
session of the crown. Thus, on the 18th of August, 1S91, the 
king directed the keeper of the Forest of Selkirk to deliver thirty 
stags to the Archbishop of St Andrews, twenty stags and sixty 
oaks to the Bi3hop of Glasgow, ten to the High Steward, and 
six to Brother Brian, Preceptor of the Order of Knights Tenw 
plars in Scotland.* 

' * Tbese curious details, illustrative of the former extent of the Forests 
of Scotland, are extracted from volume ii. of a History of Scotland, by Pat- 
rick Fraser Tytler, Esq., F.JI.S. and F.A.S. ; a work distinguished by those 
qualities which ought to characterize Intimate and patriotic history. No 
one, indeed, who takes an interest in the glorious deeds of arms, and striking 
di^lays of mental eneigy exhibited by our ancestors, and who delight in 
tracing the gradual advancement of Scotland from its comparatively rude and 
simple state, to its more refined although less energetic condition, but will 
peruse the volumes of this work with feelings of unmixed pleasure, and ex* 
press the hope that the author may finish the plan he has sketched out— £». 
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To mark the names, or define the exact limits of these huge 
woods, is now impossible ; yet, from the public records, (chiefij 
the Rotuli Scoti«, lately printed ai: the expense of GoTemment), 
and the incidental notices of authentic historians, a few scattered 
feusts may be collected. 

In the north, we find the Forest of Spey, extencBog ak>og the 
banks of that majestic river ; the forests of Alnete, and of Tur« 
naway, of Awne, Eilblene, Langmorgan, and of Elgin, Fonei, 
Lochindorb, and Inverness. The extensive county of Aberdeen 
appears to have been covered with wood. Wo meet there «ntb 
the forests ci Kintore, of CM^denacho, Drum or Drome, Stocket, 
KiUanal, Sanquhar, Tulk)ch, Grasgow, Damis, Collyn, and 
what is called the New Forest of Innerpefler. In Banff was the 
forest of Boyne ; in Kincardine and Forfar the forests of Alyth, 
Dry mie, and Plater ; in Fife, those of Cardenie and Uweth ; 
in Ayrshire, the forest of Senecastre; in the Lowlands, those of 
Drumseldi near Edinburgh, of Jedburgh, and S^ktrk, Cot- 
tenshope, Maldesley, Ettrick, and Peebles; of Dolar, Tra- 
quhair, and Melrose. 

The counties of Stirling and Clackmannan contained extenuve 
royal forests, in which, by a grant from David I. the monks of 
Holyrood had the right of cutting wood for building and other 
purposes, and of pasture for thdr swine. In the reign of the 
same king, a forest covered the district between the Leader and 
the Gala ; and in Perthshire, occupied the lands between Scone 
and Carj^l. Inmiense tracts which, in the present day, are 
stretched out into an interminable extent of naked and desolate 
moor, or occupied by endless miles of barren peat hags, were, 
in those early ages, covered by noble forests of oak, ash, beech, 
and other hard timber.* Huge knotted trunks of Uack oak, the 

* Ash and Beech have indeed a place in the Flora Scotica of Ligfatfbot and 
of Hooker, and thejr have long ornamented our '' woods and plantatioiiSi** But 
there is great reason to doubt their being truly indigenous to thiscmuitij, or 
having formed any part of the ancient forests. No traces of them occur ia 
our peat-mosses ; yet ash-keys and beech-mast would in all probil^ty hare 
proved as indestructible as hasel-nuts or fir-cones, which are abuUdlnt in 
many peat-mosses. Besides the oak, which seems greatly to have pBevaikd, 
the ancient forests '»«(sted chiefly of Fir, meaning the Pinus syl* 

vestris or ScotS'fi] ^asel; WychElm, or broad-leaved, not 

the smooth wych- ui-tree or mountain-ash ; Yew ; Aller 

or ilder ; and Sau ere called. — Edit. 
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remains of these primitive woods, have been and are still discov- 
ered, buried deep under the surface, in almost every moor in 
Scotland. Such, indeed, was, at an early period, the extent 
and impeirvious nature of these woods, that the English, in tbefar 
invttsiohSj todeitvoured to clear the country by fire and by the 
liAtc^t ; and' Knighton relates, Chat in an expedition' of the Duke 
of Lancaster into this country, in the reign of Ricbard the Se* 
celld, thik prince, having rebburse to these melbodB, employed 
n die work of destruction so vast a mbltitude, that the sMkk 
of eighty thousand' hatchets might be heard resounding throUgh 
the forests, whilst the fire was Mazing and oonsuming them at 
the same moment. So utterly erroneous is the opinion of one of 
those conjectural historians, who pronounces that there is little 
reason to think that in any age, of which an accurate remem* 
hranoe is preserved, this kingdom was ever more woody than- *k 
is now. 

In the fourteenth century, howerer, many districts in tbe 
midst of these forests had been cleared of the wood, and brought 
under cultivation. Thus, in the Forest of Plater, iti the eouDty 
of Forfiur, David the Second, in 1366, made a grant of four ox* 
gangs of arable land for a reddendo of a pair of white gloves, 
or two silver pennies, to Murdoch del Rhynd. Tn the sane 
forest, the monks of Restennet, at the death of Alexander the 
Third, enjojred the tenth of the hay made in its meadows ; and 
in 1S6S, the king permitted John Hay of TullyboU, to bring 
into eultivatbn, and appropriate the whole district lying between 
the river Spey and the burn of Tynot, in the Forest of Awiie» 
From these facts it may be inferred,^that the same process of clear- 
ing away the wood, and reducing large districts of the forests into 
fields and meadow lands, had been generally pursued throughout 
the country. It was a work, in some measure, both of peril and 
necessity ; for savage animals abounded as much in Scotland as 
in the other uncleared and wooded regions of northern Europe ; 
and the bear, the wolf, the wild boar, and the bison, to the hus- 
bandmen and cultivators of those rude ages, must have been 
enemies of a very destructive and formidable nature.* 

* The Brown Bear (Ursus arctos) appears to have been extirpated in the 
I2th or 13th centuries. The Wolf existed till towards the close of the 17th 
century, there being on record an authentic account of the killiii^ of one in 



Salt WclU fitul Sirritiffs of Infammable Gas in China. 

J. HE following details which appear deserving of the atten- 
tion of naturalists, have been printed in No. 16 of the Anitaiis 
de TAssociatioti de la Propagation de la Foi, a periodical work, 
containing the letters of the Bishops and Missionaries of the 
missioDS to the two worlds, and which forms a continuation to the 
I^ettres cdifiaiUes. M. Drufesse, bishop of Tabraca, who died 
in the exercise of his apostolic functions, had said a few words 
respecting the salt springs ; but the subject is treated much 
more at length in the number mentioned above, by M. Imbert. 
The geographical position of the country in which these wells 
occur, is dfctermined in an accurate manner by M- Klapruth, 
whose authority gives additional credibility to the account of 
the missionaries. We shall content ourselves with giving the 
facts, without following the opinions or adopting th'e terms of 
the author. 

The greatest number of salt wells and springs of inflammable 
gas, of which we here speak, occur, according to M. Klaproth, 
in the districts of Young-Hian and Wei-yuan-Hian, in the de- 
partment of Kia-Ting-Fou, in the Chinese province of Szu-Tch- 
houan on the borders of Thibet. There are several other wells 
of the same nature in the other districts of this department, and 
in the other neighbouring districts situated to the east of the 
great chain of mountains, covered with perpetual snow, which 
traverses the eastern part of Szu-Tchhouan from soulb to 
north. { 

According to the report of M. Imbert, there are in the vici- 
nity of the town of Ou-Thouang-Khiao, several thousands nf 

1690. The Boar, the origin of our canimoii pig, occasionally occurred in r 
wild state till about the same peHoil. According to Di rieming ^ BriUA 
Animals" in looa), the skulls aud hiirns of the Ox tribe found in our peat- 
mosses and marl-|)il8, are chief!}' those uf an uiinial closely allied to the Boa 
Taurus (the st«ck from which our present black cattle have sprung), a(id nal 
of the Bison; but the rcmaina of tlie Eurapfan bison (B. Urus) have repeaU 
cdly been found in ~ mil llic prubabiliLy veilainly is, that it was alao 

an iuhabilaiit of Si be added, llial the Beaver was formerly a 

denizen of tlie ■«(* ' Iuchs,but has disap]>eared with the an- 

i-icnt forests Ed- 
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these Bait wells in a spaco of ten leagues by five.* Every per- 
son who is tolerably rich, takes a few associates with him, and 
digs one or more wells. The expense of digging a well is from 
seven to eight thousand francs. These wells are commonly 
from fifteen to eighteen hundred French feet in depth, while 
ihey are only five or at the most six inches in diameter. They 
are almost always bored in the solid rock. 

The pi-ocfss employed by the Chinese, in forming tliem, al- 
though very simple, is not described by M. Imbert so clearly as 
might be wished; it will he understood, however, on reading 
what fdlows. This people accomplish the most difficult un- 
dertakings with time and patience. There is sunk vertically 
into the bed of earth, which is commonly met with at the sur- 
face, a wooden pipe crowned with a hewn stone, perforated with 
a hole, which, like the pipe, has the same diameter as it is in- 
tended to give the well, tliat is, five or sis inches. In this tube 
there is made to work a steel head of three or four hundred 
pounds weight. This steel head, the author says, is notched at 
the end, and is a little concave above and round beneath. A 
workman, by leaping upon the extremity of a balance or lever, 
the other extremity of which is attached to the steel head, lifts 
it to the height of two feet, and lets it fall again by its own 
weight. Some pails of water are thrown in from lime to time, 
to assist the trituration of the substances. The spur or steel 
head is suspended by a good corde de rolin, of the diameter of 
the finger, but as strong as a cord of gut. A triangular piece 
c^ wood is attached to the cord, and each time that the lever 
raises the cord, a second workman seated near the tube, makes 
ihe triangle perform a half revolution, that the steel head may 
fall in a different direction. At noon, the second workman as- 
cends upon the lever to take the place of his companion. At 

■ According to M. Klaprotli, the tnwn of Ou-Thouang-Kiao, ia four 
leagues to the east of the dty of Tang-Kian, at the foot of the great motin. 
tain of Ou-Lhoung-Chan, which cuvers the whole country situated between 
the rivers Foung-Khi and Fou-tia-Ho. The foUowiug are the gei^raphical 
positions of Che places mentioned ahnve : — 

Kia-Tin-Fou, . . . 101* 28' 46" L. E,— 29° 27' !6" L. N. 
Young-Hian, ... 118 7 -29 33 

Ou-Thoung-Khiao, . 112 11 —29 33 

Wci-YuBn-Hian, - . 112 IS —29 38 
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night two other men takes their place. When three inches have 
been bored, the steel head is withdrawn, by means of a puUey, 
with all the substances with which its upper ooncavitj is loaded. 
By this mode of boring, there are obtained wdls which are per- 
fisetly vertical, and whose lower surfieuoe is highly polished. Beds, 
of sand, ooal, &c., are frequently met with. The operation then 
becomes more difficult, and is sometimes entirdy frustrated, for 
these substances no longer c^ering an equal resistance, it hap- 
pens that the well loses it verticality, but these cases are of raie 
occunence* At other times the iron ring which bears the steel 
head break& When this accident happens at a certain depth, 
the Chinese know no other means of remedjring it than to em* 
ploy a second steel head to break the first, an operation which 
may take several months. When the rock is good, an advance 
of nearly two feet is made in twenty»four hours; so that it takes 
about three years to dig a well. 

The apparatus for drawing the water is equally simple with 
that which is employed for boring. A bamboo tube, twenty-^ 
ibur feet long, at the end of which is a valve, is let down into 
the well. When it has reached the bottom, a workman pulls 
at the cord which sustains it, giving it strong jerks ; each jerk 
opens the valve, and fills the tube with water. It is then drawn 
out by means of a kind of vertical capstan, or large windle, 
fifteen or sixteen feet in diameter, which is put in moticm by 
two^ three, or four buffidoes or oxen, and upon which the cord 
is rolled up. 

The water of these wells yields by evaporation a fifth, and 
sometimes a fourth of salt. This salt is very sharp, and con- 
tains much wUre* For distillation there are employed lai^ cast 
iron dstems, five feet in diameter by only four inches in depth. 
The metal is at least an inch thick, and at most three. The 
mass of salt, which has the form of the cistern, weighs upwards 
of two hundred pounds, and is very hard. It is broken into 
three or four pieces, to be disposed of in commerce. 

Now, what is very extraordinary is, that tliese saline wdls are 
frequently at the same time wells of inflammable gas. If, ac- 
cording to M. Imb 'orch be presented to the orifice of a 

* We suspect ther nitre being a compound foreifj^ to 

salt springs. 
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well If ben the tube full of water 10 near coming up, it uiflameB, 
and produces a jet of fire from twenty to thirty feet higby which 
may set fire to the shed of the well. This s^unetimes hap* 
pens throu^ the imprudence or malioe of a workman. TheiQ 
are ^ome of these wells from which no salt is taken, but which 
furnish oaough of inflammable gas to carry on the distillation of 
the salt water obtained from other wells in the neighbourhood. 
Thus, near Thsee-Lieou-Tsing, * there are four wells in a vaU 
ley, which at first yielded water, but are dried up twelve years 
aga The people then dug, in order to find water, to the depth 
of more than 8000 feet, but in vain. There was seai to issue 
a column of inflammable air, charged with blackish particles, 
which continued to make its escape with a noise that was heard 
to a great distance. Over the orifice of two of these wells there 
was built a cover of hewn stone, six feet high, to prevent the 
approach of fire. This misfortune happened not long ago. The 
fire communicated itself immediately to the interior, and deto- 
nation took place, which shook the ground like an earthquake. 
It was attempted to extinguish the fire by throwing upon the 
oinfice, mud, stones, or water, in small quantity, means which 
commonly succeed wh^i the column of inflammable air is not 
great ; but this method proved unsuccessful, and the flame con- 
tinued until there was led to a height which overlodced the well 
a quantity of water, sufficient to form a small lake there, which, 
on being suddenly opened, was poured into the well. The ex- 
pense attending this operation amounted to 30,000 francs, which, 
in China, is a great sum. 

As we have said, these springs of inflammable air are eoou 
[Joyed for heating and lighting all the salt works in the neigh- 
bourhood. Bamboo pipes carry the gas from the spring to the 
place where it is intended to be consumed. These tubes are 
terminated by a tube of pipe-day, to prevent their being burnt. 
A single well heats more than three hundred kettles. The fire 
thus obt£uned is exceedingly brisk, and the cauldrons are ren- 
dered useless in a few months. Other bamboos conduct the gas 
intended for lighting the streets and the great rooms or kitchens. 
Thus, Nature presents, in this place, a complete establishment of 
gas light The whole of the gas cannot be employed. The 

* According to M. Klaproth, the town of Thsee-Lieou-Tsing. or of the 
weli whkh runs itself^ is about a league below the place. 
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eicefi is eooduded beyondthelimitsof the ndt-woriE, and there 
IbniM three chimiiejs or oolimuis of fljune. The amfine ct the 
eourt if exoeedsnglj hot, and burns beneath the feet. Bvep in 
Jmiuajy the workmen are half naked, baring only a small pair 
of drawers to cover them. In winter, the poor people, in order 
to warm themselves, dig the sand to thedepth of a foot. With 
a little straw, they set fire to the hcJlow thus fcmned, and sitting 
round it, warm themselves as long as they are so indined. They 
then fill up the hollow with sand, and the fire goes out. 

The singular circumstance of saline water and inflammable 
gas occurring together in the districts of Young Hian and Wa- 
Yuan-Hian can only be accounted for by the altanation of salt 
beds and beds of coal. In fact, the latter are often met with 
in boring the salt wells. Some coal mines are worked in this 
country. They contain much gas, and lamps camiot be burnt 
in them. The miners obtain an imperfect light from sawdust 
and renin, which bum without flame, and are not ea»Iy extin- 
gubhed. In boring the salt wells, a bituminous oil (naj^tha, 
no doubt) is met with, which burns in water. Four or five 
hundred pounds of it are collected daily. It is used for light- 
ing the hall in which the wells and sidt-pans are. 

The salt- wells and coal-mines employ an immense number of 
the inhabitants ; and some rich individuals have so many as a 
hundred wells in their possession. 

BibL Universette. 



Remarks on the Ancient Flora of the Earth. 

Beongniart^s description of the plants of a former world, and 
account of the distribution of their principal forms in the dif- 
ferent strata of the earth, is undoubtedly one of the most im- 
portant contributions which geology has lately reo^ved. By 
means of it, we are, for the first time^ able distinctly to view all 
the informatku) connected with this important object. We are 
therdby made acquainted with the amplest danents of the dif- 
ferent floras, from the earliest to the present time. Indeed, the 
law of the progres^ve development of the rlafwni of plants, 
and of a gradw * -^*» of their organixation from the re- 

motest periods ^geological epoch, is prov.ed by- 

thb investigatic and evident a manner as has 
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tranriiion rocks wad the coalJbrwuUion ; the aeoond is eonfiiied 
to the formation of the variegated sandstone^ the third coii- 
tains all the strata of tewpfr, to the lowest members of the dialk 
fScNrmation, and the fourth comprehends all t^ fbrmatioiiB found 
abofve the chalk. Though the details givc^ by M. Brongniart 
seem so far to farour this distribution, we cannot help remarking, 
that it cannot be adopted in a purely geognostical sense, and that 
we, at first sight at least, can recognise only the first and last 
periods as independent formations. The authcH* himself, indeed, 
makes the same remark, when be states that the second and 
third of these different periods do not very closely correspond 
with the divisions which the most of geolc^sts receive as sepa- 
rate groups of formations. It appears to us, also, as if he had 
not sufficiently considered that the distinctions adopted by him- 
self are founded only on the local relations of the rock forma- 
tions, and cannot consequently possess a general character. We 
cannot, indeed, with propriety, consider the separation of the 
first and second periods by the formations of the old red sand' 
stone and the magnesian limestone or xe^^stein as by any 
means generally prevalent ; for it is at present universally ac- 
knowledged, that though, in a great part of Grermany and Eng- 
land, such a separation may take place, either in both formations, 
or in one of them, nevertheless, in other extensive districts, no 
difference can be pointed out between old red sandstone, and 
the superimposed new red sandstone. We are hence obliged to 
consider both rock formations as nothing else than the under 
and upper strata of one and the same formation in which 
the formation of magnesian limestone or zechstein but occa- 
sionally makes its appearance as a subordinate bed, and that 
always of small extent. Our author cannot possibly be igno- 
rant that this view is very strikingly exemplified in the rocks 
of France. In no part of that country has a bed of lime- 
stone been found, which could, with any probability, be com- 
pared with the magnesian limestone or zechstein. This is also 
known to be the case in the south of Germany, and, as far as our 
observation extends, among the Alps also, where, nevertheless, 
the conjunc dstone with quartz porphyry is known 

to be nothii In the northern parts of the British 

islands, in like copper-slate or hupjirschiefer 
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weie kliely disoovered, the division of the dd red sandstone and 
the ▼ariegated sandstone is but very imperfect 
. This remark is of still greater consequence, vrhiesa applied to 
the distinction of the second and third periods, according to our 
author^s division. In these we observe the vaariegated samMohe 
s^Munated from the keuper by the shelUimestone (muschdkaOc) 
finmation. It is known, however, that there are extensdve dis* 
tiicts in which no traces of this rock, the shell-limestone, which 
9eparatQs the two formations, are to be found, and in which the 
formation of variegated sandstone and the keuper formation are 
necessarily blended into a single mass. This is the case, for in- 
stance, in the extensive and important formation of red marl in 
England, which unquestionably belongs to both formations. It 
consequently appears to be very difficult, amidst this simple rock 
formation, to propose a separation of such importance as the ap- 
pearance of two perfectly new creations of organic beings seems 
10 require. 

Independent of the striking want of agreement known to 
exist in the division of rock formations, according as they are 
distinguished, either by the principles of superposition, or ac- 
coiding to the distribution of organic bodies, we would never- 
theless have attributed no importance to these objections against 
the method of M. Brongniart. We are further obliged, how- 
ever, to start various doubts as to the accuracy of some other 
views {^resented by M. Brongniart, and closely connected with 
the principles referred to. 

After the description wliich M. Brongniart gives us of those 
relations in which the Floras of the different formations stand to 
<Mie another, he proceeds to say, that he is inclined to think that 
the successive creations of plants are distinguished by a sudden 
change in the essential characteristics of vegetation. This opi* 
mon of our author appears to have been formed, as if the int^. 
vals between the ceasing of an old flora, and the commencement 
of a new one, had been filled up by an ov^owing of the ocean. 
He has therefore attempted to prove, either that no organic re- 
mains occurred, or if any, only those of marine plants are found 
ia the strata which separate the members of the four divisions 
already alluded ta This opinion, however, we are not indined 
to admit as equally conclusive. 
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He sels out by affirming, that no remainB of plants have been 
observed in the old red sandstone (rotldicgende.) We would, 
however, request our author to compare only one of the numer- 
ous memoirs which treat of this rock Ibrmaiion, to convince 
himself that this opinion of his is inaccurate. The works of 
Charpenlier, Freisleben, Schlotheim, Hoff, &c., abound in in- 
formation regarding the local situation of the plants of a for- 
mer world, met with in the undoubted formation of old red 
sandstone, or rothliegende. In the ciassical work of Alex. v. 
Humboldt, (Easai aur le Gmm. p. 214), we find the remark, 
that the whole formation of the red sandstone (grea rouge), is 
generally characterised by the absence of fossil shells, but that in 
both hemispheres it abounds in trunks of fossil trees and other 
debris of the monocoty led ones. (V. Hel. Hist. t. x. p. 278.) I 
myself have had frequent opportunities of admiring the great 
number of petrified trunks of trees found in the quarries at Kyff- 
haijser in Thuringia, in the midst of old red sandstone, some of 
them three feet thick, and from twenty to thirty feet long. They 
are exactly the same with those which are not uncommon in the 
whole extent of the old red sandstone throughout the district of 
Mansfield, and also in the Thuringerwald ; and occasional exam- 
ples of them, from their upright position, seem to prove that they 
grew immediately in the place where they are at present buried. 
From the previously mentioned works (particularly from those 
of Freisleben, Kupfersch, vol. iv. p. 172,) it is sufficiently known 
that a great part of the coal formations in the north of Ger- 
many, particularly those of Manehach at Ilmenau, of Welten, 
of Opperode, Ilfeld, &c., which have become so famous as depo- 
sitories of vegetable remains, are found as subordinate beds in 
the midst of old red sandstone, or rathlie^ende. The truth of 
this assertion I have had an opportunity of proving in variqus 
places. From the uppermost strata of old red sandstone, rotb- 
liegende itself, which some refer to the formation of sechateitit 
(S. Freisl. 1. c. iii, p. S38,) we have recently received intelligence 
of the abundant appearance of a plant which is evidently a fresh- 
water production. (Leonh. Taschenbuch. xxii. I. p. 263.) 

M. Brongr — maintains, that, hitherto, nothing but 

marine planti id in the formation of magnesian 

Itmeatone or lis opinion seems probable, when 
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we reflect that the very numerous animal remains of this for- 
mation have, for the most part, been inhabitants of the ocean. 
From the accurate discrimination of M. Brongniart, we have 
lately learned to recognise from five to six kinds of Fucoidea^ 
which are found in the copperslate or hvpferschiefer^ {ta member 
of the inagnesian limestone) of Mansfeld, and in the forest of 
Thuribgia. It is nevertheless highly probable, that at the 
time'. when this remarkable intermediate stratum was formed, 
there were, parts of the dry land rising above the level of the 
oceain. : We at least find sufiident proofs of land plants occur- 
ring i^^Dg .with those just mentioned, in zechstem and Icapfer^ 
Mchiefer, For if, upon closer investigation, those plants called 
Lycopodium by Schlotheim (Leonh. Taschenbuch, vii. p. 55,) 
and the Lycopodiol. funiculatus of Ilmenau (Petrefactenk, p. 
415 ; Lycop. taxifolius, Sternb. Fasc. iv. p. 8), are proved to 
be nothing else than sea-algse ; and if the remark made by 
Count StCTuberg (Fasc. iv. pp. 4fO, ' 44), that Bruckmannia 
tiubiercuiatay Pecoptoris ohtusaj and Alethopteris vulgatior^ are 
found in kupferschiefer^ may have been caused by imperfect 
information regarding their local situation ; yet Freisleben 
(Kupfersch. Geb. iii. p. 182), very distinctly describes the im- 
pressicm of an articulated calamite, or similar plant, in the kup^ 
Jirschiefer of the county of Mansfeld. Single pieces of- coal, in 
which the fibrous texture of wood is preserved, are neither in 
Mansfeld nor in the forests of Thuringia of rare occurrence. 
But the woods, having the Dicotyledonous skucture, and so 
abundant at Frankenberg in Hesse, are above idl things con- 
vincing. More than twenty years ago they were described and 
delineated by Ullman (Mineralogberg, and Hiittanmanische 
Beobachtungen, 1803, p. 80, tab. i) ; and recently by Bonn 
(Leonh. Taschenbuch, 1828, p. 509), they were with great 
probability considered as a kind of cypress. Impressions of ferns 
are also fre(]uently found along with these woods. The latest 
observations entitle us to reckon the formation of Frankenberg 
rich in mineral treasures to the zechstein or kupferschiefer* I 
may here be further permitted to state, that Mr Sedgwick found 
in the marl-slate of East Thickley in Durham, impressions of 
two or three species of ferns, some of which perfectly correspond 
with those of the copper-slate, kupferschiefer of Mansfeld^ and 
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appear in corresponding strata, which leaves no doubt of the 
idcnlitf of this formation with that of the xechstein fonnatioti in 
Germany. (Philos. Mag. et Ann. of Philos. vol. iii. p. SOS.) 
If, after the evidence here adduced, we may be permitted to as- 
sume that there is no very decided distinction between the first 
and second of M. Brongniart's periods of the vegetation of a 
former age, the same may, very probably, be the case with the 
following periods. Accordinjj; to him, the second and third pe- 
riods are separated by the formation of skeU limestone or muichel- 
kalk. The circumstance, however, that, in this limestone, in a 
great part of Germany, there is a particular coal formation, ac- 
companied by remains of land plants (Lettenkohle of Voigt) 
cannot be here brought forward, for late observations have 
proved, that this coal formation belongs to the keuper, not to 
the shell limestone. Hence, uu reference to the division of tfae 
second and third periods, we can only infer, that the formation 
of the shell limestone, or muscbeJkalk, does not belong to the 
class of rocks universally distributed, and that it may often 
happen that we find the strata of keuper that contain plants, as 
well as those of the variegated sandstone, to be nothing else 
than upper and under beds of one and the same formation, iti 
conformable stratification. But, lastly, we must dissent from 
M. Brongniarl's opinion in regard to what he considers the up- 
per boundary of the third period, that only marine plants are 
found in the chalk formation. (Ann. des. Sc n. 4. p. 217. Hist, 
des, Veget. Foss. libr. li. p. 85. note, &c.) 

Indeed it is known, that generally in the formation of true 
chalk, and in that of chalk-marl and grecnsand {quader-aand- 
tlein) belonging to it, vegetable remains are seldom found, in 
comparison with the immense accumulation of petrified animal 
remains which characterise it, According to the most accurate 
statements, as many of these plants appear to belong to the 
land an to the sea. If we next, in reference to the chalk of Eng- 
land, compare the multitude of observations contained in the 
transactions of the Geological Society of London, we find, first, 
observed in the chalk of Cambridge near Cherry Hinton, by W. 
Hailstone {G. Tr ■ fvjnifcrou.s fruits and branches with 

leaves, which the ed to reckon in the family of the 

Con^rtB. The lusly described by Parkinson, 
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in his work on Organic Semains. W. Phillips also mentions, 
in the marl belongiug id the chalk formation of Folkestone, (6. 
Tr. vol, i, pp. 49, 50), wood-coal, still possessing the fibrous tex- 
ture of wood as an appearance by no means uncommon ; and De 
la Beche found, in the well-defined grecnsand near Lyme Ri-gis, 
on the coast of Dorsetshire, impressions of ferns. Gideon Man- 
letl also, has already mentioned, as occurring in the chalk of 
Sussex, at Hamscy, at Lewes, and at Brighton, the stems with 
remains of leaves and distinct cones, wiiich he compares with the 
fruit of the Pimts Larix. (Geology of Sussex, p. 103, tab. ix.) 
Count Sternberg has more recently referred these parts to an 
undetermined species of the genus Conites, and in every instance 
they seem to have been originally land plants. 

We find these appearances more abundant in the strata be- 
longing to the chalk formation of Germany. The grcensand 
{quader-aaiulstein) and the pldnerkalk of Saxony and Bohemia, 
the complete identity of which with the strata of greensand 
and crai tufiau, we may consider proven, afford numerous ex- 
amples of them. That wc may not be detained by unsatisfactory 
references, we will adduce the observations made by Count 
Sternberg. He describes and figures, as occurring in the pldn- 
erkaik of the lordship of Schmetschna in Bohemia, a species of 
the Galting Thuites, (Th. alicnus, Synopsis, p. xxxviii. Fasc. 
iv. p. 40. lab, Ixv. f. 1.) of the family Coni/ertE ; and also 
leaves of trees of the class of Dkott/ledone/i, which are here 
represented as a thing by no means uncommon in the green- 
sand {quadcr-gaitdstein) near Tetcschen, so well known to geo- 
logists, (Tab. XXV. f. 1. a. b.) Exactly the same relation oc- 
cun; in the contemporary strata distributed in the immediate 
neighbourhood of the Hartz. The leaves of Dicotylcihmes, so 
abundantly found in the greensand at Heidelberg near Blank- 
enhurg, are generally known. They are found along with 
trunks and branches, and cannot possibly, from the perfect pre- 
servation of their parts, derive their origin from older formations. 
In an exactly similar way we found leaves and fragments of large 
trees in the clay-beds of the same greensand (guader-sandstem) 
at Qucdiinburg. They are there immediately connected with 
the strata of a chalky marl abundandy filled with green colour- 
ed grains, and abounding in distinctly defined remains of testa- 
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ceous animals, identically the same with those found in the cbalk 
of France and England. Further, we found impres^ons of ex- 
actly simiUr leaves of dicotyledonous plants in the ctialk-marl 
near Wernigerode. In the same hand specimen we here observed 
leaves connected with a well-preserved specimen of BeUmnUes 
mucronatus ; and I have since had an opportunity of witnessing 
the great similarity between these with the impressions of leaves 
found by Professor Nilson in the greensand of Schonen. In 
the chalk of Westphalia, which is almost uninterruptedly con- 
joined with tiiat of the Netherlands and the north of France, 
and which are noted for characteristic fossil remains of animals, 
there are frequently found remains of plants undoubtedly be- 
longing to die land. In the quarries near Soesl, Werl, and 
Unna, we often found in the strata of grass-green sandy marl, so 
abundant in these places, pieces of a coaly substance, distinctly 
exhibiting the fibrous texture of wood. Equally numerous in 
those places are the remains of a plant, which, from the most 
perfect specimens we could tind, undoubtedly belongs to the fa- 
mily of Lt/copodiacete. It shews some slight analogy with the 
(Lycopodiol. dichotomus, Siemb.) particularly with the spedmen 
delineated in tab. ii., and prohablv belongs to a species not 
hitherto described. 

It would be easy to multiply the number of facts here given, 
by comparing a greater number of geological writings. We 
believe, however, that we may, with sufficient certainty, con- 
clude, that the boundaries of the periods of vegetation fixed by 
M. Brongninrt are really by no means distinguished by such 
precise and complete interruptions as he imagines. 

Although there are probably none of the generally distributed 
strata formed by deposition, in which remains of a contemporary 
continuous land vegetation are nol to be found, it still appears to 
be a very important question, as regards the crust of the earth, 
what relations the continued appearance of a single species of 
plants bears to the different periods of the v^etation of a former 
age. If, in this enquiry, we follow the numerousanalogies pre- 
aentcd by the relations of the animal creation of a former age, 
we shall be quii I to think, that the Flora of the di^r- 

ent periods of i be distinguished fram one auother 

by perfectly di of the forms of the plants. In 
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the comciencenieiit of the formatioii of every new kind of rock, 
we observe, that the animal remains that were characteristic of 
former formations almost entirely disappear. Entirely new 
forms often dislinguished but specifically, and as often differ- 
ent in genus and family, appears suddenly, in the place of 
the old forms. The more that the researches of naturalists 
have enabled us to discriminate closely the organic remains of 
a former world, the more do the early statements so often brought 
forward vaniah ; as if there were certain genera and species of 
animals, which had escaped uninjured all the revoliiiiona of the 
earth's surface. It appears in reality to have been these import- 
ant analogies that directed M. Brongniart in the estabhshment uf 
his principles, for we find him expressing it as his opinion, that no 
common character exists among the Floras of the different pe- 
riods. M. Brongniart at least, expressly maintains, that the 
same species of plant does not occur in any two contiguous 
periods, that among them every thing is different, and that we 
cannot help believing, that an entirely new creation of mem- 
bers of the vegetable kingdom prtKluced under perfectly new 
circumstances, may have displaced the older creation. 

We would certainly have every reason to feel quite satisfied 
with these results of our author's researches, but for the circum- 
stance that the knowledge of the plants of a former world 
developes some facts, that, according to our judgment, do not 
agree with his views. Before we, however, bring forward these 
facts individually, we cannot help remarking, that our objec- 
tions by no means apply to the general character of the Floras, 
whose different periods of vegetation, the method M. Brongniart 
has with bo much research determined. The method first pointed 
out by Alexander von Humboldt in his works on the geographi- 
cal distribution of the plants on the present surface of the earth, 
of characterising the floras of different regions by the quotients 
which determine the natural families by their union, has been 
attempted in this department by M. Brongniart with equally suc- 
cessful results. Hence he justly remarks, that although later 
observations should add newly discovered forms to the indivi- 
duals adduced by him, yet, in the essential characters, his floras 
would remain with but an unimportant alteration. 
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When we, however, proceed lo compare the succes^ve divi- 
sion of plants in the different epochs of the earth's foriDatiua, 
vrith their geographical distiibution on the present surface ti 
the globe, it will not seem wonderful that the species obGerved 
in the one district are partly found also in the otlier ; for it 
is generally known thai, in the present state of vegetation on tbe 
cartb''8 surface, there are Mngle speciea which are preserved nn- 
tikaiiged through every Mine and chmatc. In ilie same matmer 
it is well known that the transitions of floras from one region lo 
another take place only by the gradual subsutution of Enngle 
species by others more or less clrMely related to them, as wdl as 
by the gradual decrease and disappearance of single fami£»; 
while others increase in the universality of their distributioa at- 
well OS in the number of their sjjecies. 

The formations of old as well as modern epochs, tn uppo^tion 
to the statements of M, Urongniart, ajford us many instances of 
the equal appearance of kindred species belonging lo a former 
age in different funnations. We have already remarked, that 
many of those coal formations, distinguished for their abun- 
dant vegetation, can be shewn to be subordioaie beds of old 
red sandstone, while others, indeed, by far the greater num- 
ber of them, such as the celebrated basins of England, Flanders, 
Westphaha, and the Lower Rhine, belong entirely to the transi- 
tioa rocks ; and yet, among the v^^table remains of both forma- 
tioBS, no permanent distinction has hitherto been discovered- 
There are often enough the same Lepidodendru, SigiUariee, 
and Calamites, the same kinds of Netiropteris, Pecoptcria, of 
Agterophylia, Annularia, SUgiaaria, &c., whidi were known 
to belong to the coal-pits of Manebach, Wetten, and £sseD, 
and also of Luttich, Namur, Valenciennes, Newcastle, llath. 
&c. • It farther seems as if the cliaracter of the vegetation of 

* The general view of the localities uf the speciea of rosail plants JeKrih- 
ed by Sternberg in his " Tentamen Florte Primorilialis," afFurds an inte- 
resting contribution tn the above importint fact. One hundred anil B(\,y 
species (of which 138 are vascular crypti^niia) are accurately described 
and enumerated as belongiUR to the old coal fornutUon in geneniL Of tfaeau 
aevenly-flve speciea br' hisively to the oldest Girmatioii, Ibrty as ex- 

duaively to the coal old red sandstone or rothliegeode, and 

thirty-five species, ai of the whale, occur etju.illy in both. 
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these old periods had preserved itself unaltered even to the up- 
permost strata of the old red sandstone or roihliegende. At least 
I we sometimes observe among the trunks of trees dug up at 
Kyffhauser, and in the Forest of Thuringia, some whose inner 
texture so very elosely agrees witli what are called star-stones, 
found in beds of coal (PaimacUcs macropoms and micropontsj 
that we cannot help believing them to liave belonged to a species 
perfectly identical. Moreover, impressions of Lepidodcndron 
have frequently been found in the old red sandstone or rothlie- 
gende of Rothenburg, (L. aculeatum, Sternberg.) Fragments 
of calamite have also been found in the same formation ; and 
we can hardly doubt, according to circumstances, that the softer 
parts of plants in pit-coal would be found here also, had not 
the pr^ominating coarse grains, and the tumultuous formation 
of the old red sandstone fomintion, prevented their preservation. 
In exactly tlie same way, no traces of plants, except the imper- 
fectly preserved remainsof the stemsof/^epiiot/enrfron.Ca/aniifoa, 
Stc, are ever found in the coarse granular strata of coal sand- 
stone ; neither are the leaves and the finer traces of FiUces, ia/~ 
copodiacetE, and others of the same kind, ever found in such 
coarse conglomerated strata. 

It further seems to us, as il' the characteristic forms of remote 
periods were continued by the perfect accordance of the species, 
even lo much newer strata. We, for instance, owe to Schlolheim 
the knowledge of a remarkable Syringodendron, (his Palraa- 
cites canal tculat us, Petrifactenk, 396, tab. xvi. f. S!,) found ia 
the strata of the sandstone at Gotha, decidedly belonging to the 
keuiper Jbrmation. Count tiiernberg has since recognised it as 
identical with his Syringodendron sulcatum, found also in the 
coa! of Eschweilcr, Essen and Waldenburg. But this observa- 
tion appears to us particularly important on this account, be- 
cause we have lately been assured by the remarkable researches 
of M. Brongniart, that one of the same species of plants, belong- 
ing to a former age, is known to exist both in the sandstone c^ 
the ke^^er Jbrmation, and in the strata belonging to ttie forma- 
tion of the Lias and OolUe of the great Jurafbrviation. But 
these are rocks, which, in regard to their kind of formation, and 
he character of their animal remvns, are as perfectly 
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from one another, as, on the other hand, the characters of the 
transition rocks are distinguished from that of the old red sand- 
stone. 

It is unsatisfactory, in investigations of this description; to 
appeal to examples which do not rest on sufficiently accurate 
determinations. Of this description, according to the testimonj 
of Brongniart, are the occurrence of CalamUes arenaceus in 
Xheheuper and in the xmriegated sandstone^ and the Cakmmta 
remotus or diitans in the variegated sandstone exA coal Jbrmian 
tion.. Such examples, however, prove the very great similarity 
of the forms which appear destined mutually to occupy one an- 
other's place in the different periods of the vegetation of a f(H% 
mer time. M . Brongniart has himself shewn us a remarkable 
example of one and the same species in the strata.of two p^- 
fectly different formations. It is, his FnAndes Brardiif (Hist de 
Veget Fossiles, livr. i. p. 77, tab. ii. f. 8-19. Ann. d. Sc n. xv. 
p. 45^,) found both in the Lignites under the chalk at Pialpin- 
son, and also in the copper-slate (kupferschiefer) of Frankenberg. 
But how shall we account for so striking a contradiction in the 
principles and facts that should form th^r foundation ? 

In the comparisons hitherto adduced, we have intentionally 
avoided returning to the remarkable discoveries of H.H. Elie 
de Beaumont, and Ad. Brongniart, in the phenomena of vege- 
table remains in the anthracite sandstone of the Southern Alps. 
M. Brongniart, as is known, has here recognised in the strata be- 
longing to the most decided lias formation, at least 15 species of 
well preserved ferns, which were hitherto found together, only 
in the old coal formation. In the same locality, he has detected 
the appearance of LcpidodendronSy SigiUaria^ Stigmaria and 
CalamiteSy which were hitherto supposed to belong exclusively 
to the coal formation. But the ingenious hypothesis which M. 
Brongniart has herewith brought forward, (Ann. Sc. d. n. t. xiv. 
p. 127.) and more recently expressly mmntained, (1. c. tom. xv. 
p. 875 note,) to explain these remarkable anomalies, is as little 
satisfactory to us, as it is at variance with the general views en- 
tertained bv its author. 

If, however, t ' ipris of M. Brongniart, which we oppose, 

is really establii investigations, there still remains 
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dependent of llio classes of Agammia and Celiuiar Crtfplo^aima, 
whicli here seem lo us inconcLusivc, M. Brongniart next, in the 
first period, recognised only the presence of members of the class 
of Vascuiar Cri/ptogamutand of Mo?iticott/lcdonia. He has there- 
by, however, as appears, allowed it to escape his observation, 
that two species of his genus ConiteB, (C. cemuus and arma- 
Im, xxxix. t. 29- f. 1, 2. and t. 46, f. 1,) had been before de- 
scribed and delineated by Count Sternberg, as belonging to the 
coal formation of Bohemia, whose cones appeared so distinct, 
that we can scarcely doubt that they may be justly ranked in the 
family of the Con'ifertB or Cycadea. Three of the more per- 
fectly organised classes of Brongniart have shown themselves al- 
readyin the first period, though the last, as r^ards ihe amount of 
the whole, forms but a very insigniUcaiil fraction. In the number, 
however, of the classes that M. Brongniart ascribes to his third pe- 
riod, we consider ourselves entitled, from the foregoing observa- 
tions, to notice an exception. We here find the appearance of 
Dicot7fledon£s expressly denied, and yet the appearance of their 
undoubted remains both in the greensand or quader-sandslein, 
and in the Jura formation, is not at all uncommon. It will not 
be first necessary to call to mind the impres^^ions of leaves in the 
period of the formation of chalk to which we have already re 
ferred on another occasion. Their well known structure, the dis- 
tribution of their veins, leaves us not a moment to doubt with 
what to class them. It was more striking to us, however, to ob- 
serve that M. Brongniart did not hereby think of his own early 
and numerous observations and remarks. For we find the leaves 
of many completely undoubted kinds of Dicotylahtut in the sand- 
alone formation of /Toer on Scbonen, mentioned by himself; and 
the author himself attaches great value to these, as aifording evi- 
dence of the age of the strata. The same appearances are also 
known to belong to the Jura formation. In the strata of this age, 
in France and England, we find the presence of dicotyledonous 
plants frequently mentioned. Desnoyers and Brongniart them- 
selves knew the same in the Jura oolite of Mamers. Further, the 
same appearance probably occurs in the strata at Stonesfield near 
Oxford, so ricl 's, Mr Webster has also described ihe 

abundant appt considerable Dkoiyledonoita trees 



m the Infers of Portland and Purbeck stone) (Gedl. TnmB. ii. 
p. 41,) standing upright, and having their concentric formation 
perfectly preserved. Among the remains of a former age found 
by G. Mantell, in the strata of the iron-sand of Tilgate Forest, 
there are also unquestionable remains of jdants of this class. 
Count Sternberg has likewise already described the fruit of a 
species of juglans or walnut found in the salt-works of Widitz- 
ka, the beds of which, we may refer, according to the accu- 
rate researches of Professor Pusch, to the formation of Lias 
contemporary with the sandstone and limestone which, to such 
an immense extent, compose the mass of the Carpathians. For 
understanding the progressive development of organic bodies, 
daring the different periods of the earth^s formation, it is cer- 
tainly a very imp(M*tant object to fix the limits from which are 
first exhibited traces of the most perfect organization, of which 
the members of the vegetable and animal kingdcnns are in gene- 
ral capable. The question as to the first appearance of dieofy* 
bdonous plants, is of equal signification as thiEit in regard to the 
first appearance of remains of quadrupeds in the crust of the 
earth. In the present state of the organic creation, the propor- 
tions of both classes to the total sum of animals and vegetables, 
a{q9ear regulated according to analogous laws. We, however, 
do not know so extensively the creations of the present time and 
of a former age, as to be able satisfactorily to estimate their re- 
lative numerical value, and we, of course, still stand in need of 
one of the most important documents regarding the economy of 
nature in the different periods of her formation. It is, notwidi- 
standing, always of much importance to be able to look into the 
facts already established, and to observe that the gradual de- 
vdopment of organic bodies in the animal and v^table kingdom 
has followed precisely the some progress. While the simplest 
organised kinds of both kingdoms first appear, we also find re* 
peated throughout the same gradations, as r^rds the gradual 
appearance and increase of the more perfectly organised beings 
in the strata of the earth^s crust. Of the four footed animals, 
it is known that those which first appeared, viz. the amphibia, 
are the lowest in the zoological scale. While the division oi 
saurian animals attains a remarkable development in the Jura 
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limestone, in which at least twenty species have been distinguish- 
ed, the more perfectly organised mammalia on the other side of 
the chalk, that ia below il, seem to possess onlv a single repre- 
sentative ; but on this side of it, that is above it, there occurs a 
state peri'ectly comparable with the character of the Fauna of the 
present creation, if we abstract the difference of climate. Such, 
also, is the case in the extensive range of the vegetable kingdom. 
M. Brongniart has himself explained the character oilhe vegeta. 
lion of his fourth period, as perfectly similar to that now in exist- 
ence. The dicotyledonous plants which appear here, belong, for 
the most part, to the most perfectly develo])['d families. In the 
peiiod of formation, below thecha1k,M. Brongniart found among 
the more highly organized vegetables only varieties of the na- 
tural families of the CycadeiE and Coniferw prevailing, — a feet 
of verv great importance, the knowledge of which we owe ex- 
clusively to the laborious researches of this distinguished ob- 
server. The influence which these exercise in the present crea- 
tion only through a small number of genera upon the Flora of 
these periods, seems to have induced M. Brongniart to raise 
ihem to the rank of a distinct class; for he distinguished them 
both in the tabular survey before us, and in ills History of Ve- 
getable Fossils (livr. i. p. 20), under the denomination of 
Phanerogamous Gymnospermea, and gave them a position be- 
tween the Vascular Cryptogamia and the Monocotyledona. 
However important the grounds may have been that enabled 
the author to act thus, we can neither give an assent to the prin- 
ciples hence deduced by him, nor consider the place assigned to 
his new class as the right one. 

Regarding the name of Phan-crogamoits Gymnospermes, occa- 
uoned by the remarkable researches of R. Brown, il does not 
become us to decide on the accuracy of the fact here brought for- 
ward. We may, however, have recourse to the opinions of two 
botanists of the first rank, Decandolle and Uichard, who consider 
il by no means proven that the female flowers belonging to these 
plants can be regarded as a simple axnila, without perkarpium. 
If further investigations, however, should shew us that the 
families of the and Coniferte, in the numerous devia- 

tions which m> h distinguish them, still preserve 
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ihis remarkable exception to the prevailing organizetion, yet the 
influence which this discovery can have on the classification of 
fossil vegetables, must always be of small importance. For it 
depends on the nature of the preservation of these remains of a 
former age, whether we, in all our attempts to aiTange them in 
naturally distinct groups, according to the peculiarity of their 
forms, which arise from the organs of vegetation, will assign a 
greater importance to these, than to the organs of propagation. 
Their essential differences are particularly observable only in 
those parts which can scarcely ever come under the eye of an 
observer of the plants of a former age ; hence the characteristics 
derived from such parts must evidently be placed in the lowest 
order. If we now consider the single varieties of Cycadete and 
Conifhra: according to their external perceptible peculiarities — 
if we compare the formation of their stems, the nature of the 
insertion of their leaves, Stc, we will be at no loss what place to 
assign them. A. Richard, and after him Oecandolle, has ad- 
mitted, that the CycadctB are roost closely related to palms and 
arborescent Monocott/ledoneSt while the Coniferw are imme- 
diately connected with the more perfectly organized dicotyle- 
doTtes. Indeed, the stems of the one, when found without being 
accompanied by leaves and fruit, are subordinate to the division 
Endogenites ; but the others are such perfect Exogeniteee, that 
we cannot, without reluctance, surrender the general validity of 
this important distinction as the foundation of two great main 
divisions of alt remains of plants not precisely determined. M, 
Brongniart himself, from similar grounds probably, has inserted 
in his Tabular Survey the genera Endogenites and Exogenites, 
though they hero lose all signification, from his having establish- 
ed a fourth class. 

Though, for the reasons assigned, we wished both families of 
this new class in M. Brongniart's Tabular Survey separated, and 
the one associated with the Mimocoiyledonous Phanerogamia, 
the other with the Dicotyledonous Phanerogamia, we have by 
no means overlooked their very close affinity, which first of all be- 
came remarkable from the memorable researches of Kichard and 
his son. The peculiar embryo with two cotyledons, which had 
not before been observed of any known species of the Pnimei^, 
LUiacece, &c. brings the Cycadeic so very near I 
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domes, that we, from ihe ^mple observation of this characLer 
alone, would no longer hesitate to transfer them to this higb^ 
class. On the other hand, the Coniferm, from the imperfect 
organization of their organs of fructification, descend &om the 
great division of the Dicotyledones to the foregoing class ; and 
yet, on the other hand, they are so intimately conjoined with 
the more highly organized classes, and, indeed, by the same 
properties, as caused us to place the Cycadea with the Dicotyle- 
dones. If, therefore, we consider M. Brongniart^s6^T7tn<M^ef-nu»u 
Phanerogamia, as an independent class of vegetables, we would 
immediately transpose them, according to a different system of 
denomination, to a place between his fifth and ^xth classes. 
This is also the precise spot which the varieties belonging to 
them occupy, according lo their appearance in the succession of 
strata that compose the crust of the earth. The first traces of 
them are lost in the oldest secondary sandstone formation, as 
the first traces of the more imperfectly organized quadrupedal 
amphibia appear in the oldest secondary limestone. Both trf 
tliem gradually increase, and indeed predominate, in the Flora 
and Fauna of formations, which lie below the chalk ; and both 
are at last displaced by the more perfectly organized forms cf 
both families, belonging to the latest period of creation, whidi 
immediately preceded that now in existence. 

If we now take a summary survey of the results of the fore- 
going considerations, it appears — 

1st, That among the universally distributed rock formations, 
since the first appearance of organic beings, there is not one of 
them in which the remains of a contemporary land-vegetation 
are not to lie observed. 

2d, That the different periods of the vegetation of a former 
agi; are gradually, from the oldest to the newest^ charactenzed 
by the continual entrance of new, and always more perfectly 
organizal families of plants ; but that there is not connected 
with that arrangement a complete disappearance of all the spe- 
cies of the preceding periods. 

3d, That species of the most perfectly developed class the 
Dicotyledonou 'y appear in the period of the secondary 

formations, a \ traces of them can be shewn in the 
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eldest strata of the secondary foi'malion, while they unintemipb J 
I Adly iDcrcaae in the successive formatiotia.* 



On the relative ConductiliUitif Jbr Caloric of d^freni IVax&J ■ 

' in the dwection of ikeir Jibres, and in tlic contrary directuml ' 

By MM. Adg. de La Rive, and Alph. De Candolle. 

' ^ HK conduct! bility of the metals and some other aubstanceil \ 
Ims long beeu a subject of inquiry, on account of the important 4 
fCsulta which it has furnished with reference to the arts t 
•nences. There are other substances not less useful to be known 4 
b this respect, such as glass, porcelain, and otiier products of 4 
4rt, as well as woods of various kinds. A memoir by M. DefU 
pvez, ioserted in the An^talcs de Chimlc, has made known thtf 1 
fdative conductibilities of some of these substances. We have' i 
dtought that it would not be without interest to complete thtfi 
knowledge which we possess on tliis subject, by coniparing thd A 
ODOductiDg powers of certain species of wood. This compoJ '^ 
iSaon may, besides, lead to various considerations relative to veJ^ 
g^table physiology. 

\i 
With this object, we procured well dried pieces of wood, of atl 
square form, 4- inches 10 lines long, 18 lines broad, and 1 indx 1 
diick. To know the differences that might result from the direc-"*! 
doB of the woody layers, we had pieces sawn in the contrary direc 1 
tun to that in which wood is commonly wrought, that is to sayji 
lie fibi^ being transverse, in place of being in the direcd<A> ( 
Gortesponding to the length of the piece of wood. It is this dU J 
lectioD contrary to the woody fibres that caloric follows, wlien* 1 
it passes from the atmosphere into the interior of a tree, or'^ 
race versa. On one of the broad surfaces of these [ucces of wood^f fl 
beginning at the distance of three centimetres from one of the*l 
ratremilies, were bored, at equal distances of 9 lines, five holes^i I 
7 millimetres in breadth, which reached only the middle of the-IT 
thickness of the wood. Into each hole we poured a little meE>;5 



• The second part of this Memoir will appear ii 



f tu^ y 



L 



MM- Aug. de la Rive atid Alpli. De CatidoUe on the 
cury, into which a thermometer was immersed. One of the ex- 
tremities of the piece of wood was sunk in a tin case, about 2i 
centimetres long, so as not to cover any of the holes. This 
apparatus was freely suspended in the air, and a spirit of wine 
lamp was placed under the extremity, armed with tin. The 
flame could only strike this part, on account of the chimney of 
the lamp and plates of glass which we placed vertically between 
it and the piece of wood, taking care to renew them as soon as 
the heat began to traverse them. In this manner, the source 
of heat was single, without, however, directly striking the wood 
in such a manner as to burn it. In order that the thermometer 
should have precisely the temperature of the interior of the 
wood, we threw a little lycopodium powder upon the orifices of 
the holes, which prevented all externa! radiation of the bolls of 
the thermometers, and of the mercury which surrounded them. 

At the end of from one to two hours, each thermometer had 
attained the maximum of temperature which its distance from 
the source of heat, and the conductibility of the wood, com- 
bined with the radiation, permitted it to assume. We only con- 
sidered the expeiiment as ended, when the thermometers had 
attained their fixed point for ten minutes or a quarter of an 
hour. We have retrenched from all the therm ometrical heights 
the temperature of the ambient air, which only varied from 6° 
to 10° centigr. 

The kinds of wood which we tried are six in number, of 
which three were in the two directions of the fibres. Placed 
in the order of their conductibility. beginning with the best 
conductors, they are the following : — hornbeam, chesnut, oak, 
fir, poplar, all in the direction of the woody fibres ; then chee- 
nut, oak and fir, in the contrary direction ; and, lastly, cork. 

On comparing the two extremes, it is found that, in the horn- 
beam, a very hard and heavy wood, the first thermometer being 
at 83°, the second was at 45", a little more than the half; while 
in the cork, the first being at 78°, the second was only at 14", 
a little more than the fifth. The densest woods were in general 
the beat conductors. Chesnut, however, is a somewhat better 
conductor thf I though it is lighter. It is also seen from 

the table whi it there is little difference between 

the woods c» ection, and that their slight homo- 
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, gencousncss render tlic results leas regular than in the esperi- 
meuts which have been made on other substances ; but there is 
& ctmsiderable difference according to the directions of the ca- 
loric, with reference to the woody layers. Woods are much 
worse conductors in the direction contrary to the fibres of which 
they are composed, than in that of their length. The diffe- 
rence which results from these directions of the caloric is so 
much the greater, the smaller the degree of conducting power 
which the wood possesses. Thus, referring to the second ther- 
mometer, and taking in each wood the differences resulting from 
the direction of the fibres, we find 16" in the cheisnut, 22° in 
the oak, and 28° in the fir. In the oak, the conductibllity in 
the direction of the fibres is to that in the perpendicular direo- 
' tioQ as 5 to 3. 

The curve formed by the heights of the thermometers, which 
is a logarithmic curve in the bodies that are very good conduc- 
tors, is not so regular in the substances which conduct ill. It 
decreases at first very quickly, and then becomes nearly parallel 
to the line of the abscisses. Thus, in the oak, tlie second ther- 
mometer being at a height six times less than the first, the last 
is very little diffarent from the one next to it ; it is at 1°, and 
the next to the last at V 56, while in the hornbeam the quo- 
tients are nearly equal. These numbers, which are directly 
given by expefiment, do not express the conducting powers in 
an absolute manner, fur they are the result of the combination 
of several elements, such as the dimensions of the body, their 
radiating power, &c., which elements would require to be cal- 
culated, were it wished to compare exactly the conductibllity of 
woods with that of other substances. 

The great difl'erence which results from the direction, accord- 
ing to which the woody layers present themselves to the caloric, 
may in part explain how trees preserve so well in the interior 
of their trunk the temperature of the soil, from which they ex- 
tract their nourishment. On the one hand, this temperature 
transmits itself by the ascent of the fluids, and by its propaga- 
tion in the solid tissue of the wood, while the httic conductibl- 
lity in the transverse direction forms a great obstacle to its 
coming into equihbrium with the external temperature. 
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Account of ike Nuremberg Boy, Catpar Itauaer, t^m wat iSitd 
up in a Dutigeonjivm thejintrth to the rixteeiUh year qf fat 
age. 

\wmr twenty-five years ago public curionty and the sdidtode 
of the sdeDtific world, were powerfully excited by the discovery 
of the wild man of Aveyron, who was surprised in the woods 
leaping ftoim tree to tree, living, in a naked state, tJie life of a ba- 
boon rather than that of a man, emitting no other tnunds than 
imitations of the cries of anioiBlB t^ich he had heard, or those 
which made their escape from his breast without the emotianB 
of pleasure or suffering. A f^enomenon of nearly a Eunilar - 
nature has, &r the last fifteen months, engaged the attention of 
die learned in Germany. But in this case there do not exist 
the entire liberty, and the wild and enntic life, wfajdi dqjnided 
the intellect of the unfortunate b^g just mentioned. There 
bas, on the contrary, been a state of absolate constraint and 
captivity. Hitherto nothing had transpired in France ret^iect. 
ing this ringi >oQ, and we should probably have 

Btill remained ad it not been for die attempt at 

upon this unfortunate creature, 
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' "now restored to social life; and, as would app<>ar, pursued by 
, -ifae same villain who, for twelve years, had kept him buried in 
•a dungeon. A person of high rank, and distinguished by the 
Buperiorily of his mind, has addressed to us the following letter, 
^hich reveals, in some measure, the entire history of this unfor- 
tunate being. Our correspondent has seen and conversed with 
tthis mysterious young man. Wc have thought it right to public 
I his letter in the same spirit which dictated it, that is to say, less 
«B the recital of an extraordinary and touching adventure, than 
«8 a subject of moral and psychological study. At the moment 
[ when we were sending this letter to press, we received the Nou- 
, veBe Revue Germanique, which is printed at Strasburg, and in 
which the same facts are transilated from the Hetperus, one of 
the best of the German journals. But we have in addition, the 
assurance of authenticity and the observations made on the same 
subject by a person who, by profound study, has been familiar- 
ized with all the great questions of philosophy.' 

" TO THE BDITOR OP LB QLOBE. 

" Sia, Paris, November IS. 1829. 

" Within a few days the French journals speak, for the first 
time, of the history of a young man found at Nuremberg, whose 
name is Caspar Hauser, They speak of him in consequence of 
the assasnnation attempted upon his person in the course of last 
month, quoting the Austrian Observer, which has itself derived 
its information from German journals printed in countries near- 
er the place of the atrocity than Vienna. The story appears to 
them incredible, and with good reason, for what is true is not 
always probable. I have seen the young man in quesuon, and 
am able to furnish authentic information respecting him. I am 
convinced you will judge it worthy of lieing made public. 

** In the month of May 18S8, there was observed at the en- 
trance of one of the gates of the city of Nuremberg, a young 
man who kept himself in a motionless attitude. He spoke not 
but wept, and held in his hand a letter addressed to an officer of 
the rt^ment of Light Horso in garrison in the town. The let- 
ter announced tjiat from the age of four to that of sixteen years, 

probahly tlit protluetioii of tlie caltttiAei Coviavo. 
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the bearer bad remained shut up in a dungeon, that he had 
been baptized, that hia name -was Caspar Hauser, that he was 
destined to enter the regiment of Light Horse, and that it was 
for this reason that the officer waa addressed. 

" On being questioned he remained silent, and when further 
interrogated he wept. The word which he most frequently 
pronounced was Jiaam, (the provincial pronunualion of ham, 
home,) to express the desire of returning to his dungeon. 

" When IL appeared evident from the slate in which the young 
man was, that the statement contained io the letter was true, be 
was confided to the charge of an enlightened professor of the 
most respectable character, and, by a decree of the magistrates, 
was declared an adopted child of the city of Nuremberg. 

" Previous to my retiun to France, I had determined to vist 
that taty, the only large town in Germany which I had noi 
seen. This was about the end of last September. I was fur- 
nblied with a letter to one of the magistrates, who, from the 
nature of his functions, had the charge of superintending the 
education of Caspar Hauser. It was this person who brought 
him to me ; and, by a privilege which I should not have ven- 
tured to claim, the last moments of a residence devoted to the 
examination of the curiosities of this great monument of tlie 
middle age, afforded me an opportunity of seeing a very rare, 
if not unique, subject for the study of human nature. We 
beheld a young man, below the middle stature, thick, and with 
broad slioulders. His physiognomy was mild and frank. With- 
out being disagreeable, it was no way remarkable. His eyes 
announced weakness of sight, but his look, especially when a 
feeling of internal satisfaction or of gratitude made him raise it 
towards the skies, had a heav«nly expression. He came up to 
US without embarrassment, and even with the confidence of can- 
dour. His carriage was modest. He was urged to speak, to 
give us an account of his emotions, of his observations upon 
himself, and of the happiness of his condition. 

" We had no time to lose, for our horses were already harness- 
ed. While I w»" Tc -ling an account composed by himself, in 
which he had I ce his recollection, he related to my 

travelling com ' liad not yet been recorded in ii, 

or replied to I shall, therefore, first present Uie 
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details of the narrative, and then mention what was repeated to 
Bie of a conversation of which I heard only a part. 

" Hie manner of speaking and of proDouncing German was 
that of & foreigner, who has exercised himself for some years in 
it. The motion of the muscles of the face indicated an effort, 
and was nearly sach as Ja observed in deaf and dumb persons 
who have learned to speak. The style of the written narrative 
resembled that of a scholar of ten or eleven years, and consist- 
ed of short and sample phrases, without errors in orthography 
or grammar. The following is a brief account of it : — 

" His recollections disclose to him a dark dungeon, about five 
feet long, four broad, and very low ; a loaf of bread, a pitcher 
of water, a fiole for his wants, straw for a bed, a covering, two 
wooden horses, a dog of the same material, and some ribbons, 
with which he amused himself in decorating them. He had no 
recollection of hunger, but he well remembered being thirsty. 
When he was thirsty he slept, and on awakening the pitcher 
was found full. When he was awake, he dressed his horses 
with the ribbons, and when his thirst returned he slept. The 
man who took care of him always approached him from behind, 
so that he never saw his figure. He remained almost constant- 
ly seated. He recollects no feeling of uneasiness. He is igno- 
rant how long tills kind of life lasted ; and when the man began 
to reveal himself and to speak to him, the sound of his voice be- 
came impressed upon his ear. His words are indelibly engrav- 
ed upon his memory, and he has even retained his dialect. 
These words ran exclusively on fine horses, and latterly on his 
father, who had some, and would give them to him. One day, 
(I make use of this word although it is improper, for to him 
there were neither day, nor time, nor space,) the man placed 
upon his legs a stool with paper, and led his hand in order to 
make him trace some characters upon it. When the impulse 
given by the man's hand ceased, his hand also stopped. The 
man endeavoured to make him understand that he was to go 
on. The motion being without doubt inopportune, the man 
gave him a blow on the arm. This is the only feeling of pain 
which he remembers. But the stool greatly embarrassed him, 
for he had no idea of how he should put it aside, and was ut- 
terly unable lo extricate iiimsclf from this prison m\.Vi\t\ a Y'^, 
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^a. One day, at lengtb, the man clutlied him, (it would ap- 
{lear that he wore only a shirt, his feet tieiog bare), and taking 
liim out of the dungeon put shoes upon him. He carried him 
at first, and then tried to make him learn to walk, directing the 
young man's feet with his own. Sometimes carried and some- 
times pushed forwards, he at lengtli made a few steps. But, 
after accomplishing ten or twelve, he sufitred horribly, and fell 
a crying. The man then laid him on his face on the ground, 
and he slept. He is ignorant how long these aliernations were 
renewed ; but the ideas which he has since acquired have enabled 
llim to discover, in the sound of his conductor's voice, an es- 
prcs»on of trouble and anguish. THie light of day caused him 
still greater sufferings. He retains no idea of his conductor's 
pliysiognomy, nor does he even know if he observed it ; but 
the sound of his voice, he tells us, he could distinguish among 
a thousand. 

" Here ends the narrative, and we now come to theoonversa- 
lion. During the first days which he passed among men, he 
was in a slate of continual suffering. He could bear no other 
food than bread. He was made to take chocolate : he felt it, be 
told us, to his fingers' ends. The light, the motion, the noise 
around him, (and curious persons were not wanting to produce 
the latter), and the variety of objects which forced themselves 
upon his observation, caused an indefxribable pain, a jAy- 
aical distemper, but this distemper must have existed in the 
chaos of his ideas. It was music that afforded him the first 
agreeable sensation : it was through its influence that he expe- 
rienced a disperrion of this chaos. From this period he was 
enabled to perceive a commencement of order in the impressions 
by which he was assailed. His memory has become prodi^ous: 
he quickly learned to name and classify objects, to distingui^ 
laces, and to attach to each the proper name which he heard 
pronounced. He has an ear for music, and an aptitude for 
drawing. At first he was fond of amusing himself with wooden 
horses, of which a present had been made to him, when he was 
heard continuall" '" '-'neat the word horses, beautiful honws 
(ress, achmte » slanlly gave up, when his master 

made him undf wa* not proper, and that it was 

not bemttyid. ses has since been re[Jaced by a 
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taste for study. He has begun the study of the Latin language, 
Md by a natural spirit of imitatioD, bis master Itcitig a literaiy 

r, he is desirous of following the same career. , 

So extraordinary a phenomenon could not tail to inspire, 'atm. ' 
iependently of general curiosity, an interest of a higher ord^^ 
vbetber in observing minds oi- in feeling hearts, and the wo- 
wea e^iecially have expressed their feelings towards him in lit> 
de presents, and letters of the most tender kind. But the 
Multitude of idle visits they made to him, and especially these 
Kpressions of tender feeling, were productive of danger to hia)* 
md it became nocc-ssary tu withdraiv him from so many causM 
rfdistrsction, and to lead htm into retirement. Accordingly, 
be now lives retired in the bosom of a respectable family. Pure 
Morals, an observing mind, and a psychological order, pre^da 
ever his education and instruction, in prooi' of which, he htl;, 
made immense progress in the space of the last sixteen months. 

" Here, then, by tlie inexplicable eccentricity of a destioj , | 
without example, we have presented, and perhaps solved a pror 
Uem, which from the Egyptian king mentioned by UerodotiU), 
down to the writers of novels, to the Kmilius of llousseau, and 
Ihe statue of Condillac, has exercised the imagination of men, 
I Hid the meditations of philosophers. It is evident that in the 
ji^ofound darkness, the absolute vacuity in which Casper Hauaet . 
Iiras for twelve years immersed, all the impressions of the first 
fcur years of his life were effaced. Never was there a tabula . 
roaa hke that which his mind presented at the age of ^xteeo. , 
Tou see what it has been capable of receiving. But the me- 
itq)hor is false, for you see how it has re-acted. 
I " In proportion as the sphere of his ideas enlarged, he ha^, 
I made cont'mual effiirts to pierce the shades of his previous ex-* I 
titteiice. They have been useless, at least as yet. " I inces.^ 
nntly try," said be to us, " to seize the image of the man ; but 
I am then affected with dreadful headachs, and feel motions ia^ 
my brain which frightens me," I have told you that his figure , 
tOG look, and his [wrt, bore the expression of candour, careleaft-:_ 
Bess and contentment. I asked him if he had, either in hiS:. 
iftimgeon, or after coming out of it, experienced feelings of, 
, n^r. How could I, said he, when there has never been i 
.ne (and he pointed to his heart) what men call aa%tt. itsA. 
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this being from whom, aace the coinmencenieDt of his monl 

existence, had emouated alt the gentle and benevolent affectionii 

_has all these illusions diBsipated by the violence of an ass 

.^Hi^py, perhaps, had it been for him had he fallen under it, oc 

'>.diould he yet fall! And yet, if, after having been struck bj: 

I ,lhe murderer, he drags himself mechanically and squats in the 

I .corner of a cellar, as if he would again enter his cave, he whc^ 

in the first moment of his social existence, had no other wiifa 

than that of being led back to it, see him now become a soa4 

man to such a degree, that his first cry is to supplicate that lam 

-be not again led to it ! 

m^ " This assas^n, I only know, as yourself and as the public koow^ 

rough the medium of the newspapers. The young man, thej* 

my, thought he recognized in him the voice of his conductor, b 

i probable that the conductor is the assassin ; but it is also paft> 

idble that the young man may be deceived ; for in that so weli 

remembered voice were concentrated all his ideas of evil. Be 

this as it may, it is as a psychological phenomenon that I have 

presented his history, and not as an adventure, respecting which 

every one may form his own conjectures. All that I can saw 

is, that the functionary who presented him to ua, and wboj by 

the duties of his office, was charged with directing the inquine% 

has informed me that for a moment they imagined they had 

found traces of a discovery 4 but these traces had ended in nft. 

thing else than the rendering it probable that the place of hta 

imprisonment is to be found in a district at the distance of about 

ten leagues from the city of Nuremberg." — Le Globe, Zlst No- 

^^^ vember. 

m 

^^^^^^ Fresh iVater Springs at t/ie Bottom f^lhe Sea. 

I . J.HESE springs occur near the islands of Bahr^n and Arad, 

W which are situated on the south side uf the Persian Gulf. Bab< 

i rain is low and more fertile than any island in that gulf. Many 

F 
I ne 



fine groves oi' dat£ I 
purest fresh v 
near it, with 
WhcnCaptaii 



scattered over it, and perhaps the 

found at a large pool having a spring 

9 miles of the town of Monama. 

Bahrain in 1838, the island was in 
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the possesdon of the Ootoobies, a powerful tribe of Arahs from 
the desert opposite. About one and a half or two miles to ihe 
north-east lies the little island of Arad^ merely a low sandy islet, 
with a few date trees upon it, and a hamlet composed chiefly of 
flsbermen's huts. The harbour for shipping is formed between 
Bahrain and Arad islands, from which project exlcnsive reefs of 
rocks. The depth of the harbour is from three to four and a 
half fathoms, with a sandy bottom. On the western and north 
Bides of Arad, at some distance from the beach, are springs of 
fresh water gushing from the submarine rocks, where the salt 
water flows over them at the depth of a fathom or two, accord- 
ing to the state of the tides. Some of the fresh water springs 
are close by the beach, and here the fishermen fill their jars or 
tanks without difScnlty, but many of the springs are distant 
from the shore ; and whenever the fishermen on the bank near 
them require water, they bring tlieir boat close over the spring, 
and one of the crew dives imder the surface of the salt water 
with a leathern mussuck, or tanned skin of a goat or sheep, and 
places the neck or mouth of it over the spring. The force of the 
spring immediately fills the hag with fresh water, and the man 
ascends without difficulty to the surface, and empties' his cargo 
into a tank, and he descends continually to replenish his mus- 
suck, until the tank be filled. Captain Maughau was told that 
some of the springs are in three fathoms water. The mussuck 
they use may contain from four to five gallons ; the people who 
generally fish about theae islands are pearl divers, accustomed 
to dive in twelve and fourteen fathoms water for pearls. They 
are a quiet, and, if not molested, a harmless race of Arabs ; 
* during the summer time they wear but little clothing. There 
are also springs of fresh water under the sea near the norili- 
eastern part of Bahrain island. From all that Captain Maughan 
could learn, above thirty springs of fresh water have been dis- 
covered in the sea in the neighbourhood of Bahrain and Arad. 

The sandy beaches of the neighbourhood are composed of 
the usual sea-sand, chiefly composed of broken corallines and 
shells. The nearest high land is the coast of Persia opposite, 
about Cape Verdistan, Kongoon, Assiloo, &c. ; and it is com- 
posed chiefly of sandstone, black coarse marble, and gypsum, 
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The vegetation is scanty, merely a few shrubs, mostly a specks 
of balsam, skirting the ades of the mountains. The hnid ftbont 
£1 Katiff on the main, twenty miles further to the westward of 
Bahrain, is of moderate height^^and not of any considerable ex^ 
tent Ail the coast to the eastward of Bahrain is Ycary low and 
sandyy until it joins the mountains over Cape Mussendooi. 



On the Lcfly FHghi of the Condor^ 

rV sxT to the Condor, the Lammerg^^ of Switzerland and the 
Faloo destructor of Daudin, which is probably the same as the 
Falco Harpya of Linnaeus, are the largest flying birds. 

The region which may be considered as the habitual abode of 
the Condor, begins at a height equal to that of Etna, and com- 
prebends strata of air at an elevation of from 9600 to 18,000 
feet above the level of the sea. The largest individuals that 
aiie met with in the chain of the Andes of Quito, are about four- 
teen feet from the tip of one wing to that of the other, and the 
smallest only eight. From these dimensioiis, and from the vi- 
siial an^ under which this bird sometimes appears perpendi- 
cularly above our heads, it may be judged to what a prodigious 
height it rises when the sky is dear. When seen, for example, 
undar an angle of four minutes, it must be at a perpendicular 
distance of 6876 feet. The Cave of Antisana, situated op- 
posite the mountain of Chussulongo, and from which we mea^ 
sured the bird, soaring, is situated at a height of 12,958 feet 
above the level of the Pacific Ocean. Thus, the absolute height 
which the Condor attained, was 20,834 feet, an elevation at 
which the barometer scarcely rises to 13 inches. It is a some- 
what remarkable physiological phenomenon, that this bird, which 
for hours continues to fly about in regions where the air is so 
rarefied, all at once descends to the edge of the sea, as along the 
western slope of the volcano of Pichincha, and thus in a few 
nunutes passes as it were through all the varieties of climate. 
At a haght of 20,000 feet, the airrcells of the Condor which 
are filled in the V '^^'gions, must be inflated in an extraor- 
dinary manner. igo, Ulloa expressed his astonish- 
ment at the cir \e vulture of the Andes could fly 



On the Lojiy FHgki of the Condor, 148 

at a lie^;ht where the mean pressure of the air is only llinches.* 
It was then imag^ed. from the analogy of experimente made 
with the pneumatic machine, that no animal could live in so rare 
a medium. I have seen the barometer fall on Chiniboraeo to 
IS inches W^^ lines. My friend, M. Gay Lussao, respired for a 
quarter of an hour in an atmosphere whose pressure was only 
(P.8S88. At heights like these, man in general finds himsdf 
reduced to a most painful state of deUlity. In the Condor, on 
the contrary, the act of respiration appears to be performed with 
equal ease, in mediums where the pressure differs from 12 to 80 
inches. Of all living beings, it is without doubt the one that 
cm rise at will to the greatest distance from the earth^s surface.. 
I say, at will, because small insects are carried still higher by 
ascending currents. Probably the height which the Condor at- 
tains J8 greater than that which we have found by the caleula- 
tion mentioned above. I remember that on Cotopaxi, in the 
Plain of Suniguaicu, covered with pumice, and elevated 13,678 
feel above the level of the sea, I perceived that bird at such 
a hoght, that it appeared like a black dot. What is the smallest 
angle under which objects weakly lighted are distinguished ?-f 
The diminution which the rays of light undergo by passing 
tkroi^ the strata of the atmosphere, has a great influence upon 
the minimum of the angle. The transparency of the air of 
mountains is so great under the equator, that, in the province of 
Quito, as I have elsewhere shewn^, the poncho or white mantle 
of a person on horseback is distinguishable at a horizontal ia»* 
tance of 84,0^ feet, and consequently under an angle of 18* 
seconds. 

* Aftronomical observatioiis made bj order of the King of Spain, p. ICft 

•f- It is probably one minute. In 1806, a balloon, which was four fathoms 
in ^ameter, was seen with thenaked eye at Beriin to fi»]l at a distance of 
40,900 feet. It was then under a visoal angle of ^4t*. But it could have 
been distinguished at a much greater distance, notwitbatandii^ the const!^ 
tution of our northern aunosphere. 

{ In mj memoir on the diminution of heat, and on the lower limit of pcr« 
petual snow. 

HumMdi, TaUmnuf d$ la NOhtrey t ii. pp. 7S— 7a 
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Notes in regard to the Geology of Cherry Island and Spitx- 

bergm. By Professor Keilhau of Chrtstiania. 

X HE great primitive land of Scandinavia continues onwards to 
the extreme point of Norway ; but in this high latitude, aomC 
newer formations malie their appearance among the ulder. Tb* 
sandstone-quarts of Alten has been known since the travels of' 
the celebrated Von Buch. On the cast, towards (he Russisa 
dominions, there is a conaderahle district nhich deviates more 
from the primitive formation than flie aand stone-quartz of Ai-''- 
ten does. Sandstone and congloiuerate extend across the suU 
jacent gneiss in a horizontal position, and here we do not mc^ 
with the well known Norwegian and Swedish transition rock^ 
but what appear to be secondary deposites. Notwithstanding, 
it is difficult to refer to its proper place this sandstone of East 
Finmark. Neither beds of limestone nor organic remainB have 
been met with in it, yet it is probably nearly allied to the •• old 
red sandstone." The porphyry and amygdaloid of this formv 
tion are here represented by daystone aaA jasper. ' 

Hence, in Eastern Finmark, we find ourselves on the edge of' 
a great secondary basin. The first land which rises above th6 
level of the ocean in the Arctic Sea, beyond the North Cape, is 
the small Cherry Island (Bear Island) in north latitude 74" Sff, 
which is entirely composed of secondary rocks, horizontally stra- 
tified, and cut perpendicularly on the coast into clifi's. The 
rocks are principally sandstone and liviestone. The limestone 
abounds in petrified sea-shells, and in the sandstone be discover- 
ed a bed of coal from two to four feet thick. Further to the 
north, the depth of the sea is so inconsiderable and uniform, 
that tile seamen, after seeing the horizontal strata of Cherry 
Island, conclude that thev continue on their course northward, 
to sail over the horizontal basis of Cherry Island, over beds 
which are visible on Hope Island, and the Archipelago of the 
Thousand Islands. These beds are said to be of a soft hlackish 
clay-slate. The Thousand Islands lie oflF East Spitzbergen, 
Here there is a lofty extensive table-land very steep towards the 
sea, AJreadv * '■ distance of half a degree of latitude, a ho- 
rizontal sira noimccd by a layer of snow, resting 
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The coal of Spitzbergeii, which esti^nds beyond north latitude 
79°, resembles cannel coal. The gypsum also, which occurs e^ 
tenaively in many parts, belongs to the secondary' rocks of tUi 
i^nst. Specimens of it can easily be procured in FinQmariC 
Very far towards the north, nn the west side, limestone occun 
extensively distributed : it is possible that it m:ay belong to the 
primitive chain, if this stretches out so far, but more probably it 
is of newer formation. 

From what is known of the east coast of Greenland, it ^ 
pears, between north latitude 71° and 72°, to resemble Spitzb^ 
gen so much, that we may place there the western boundary of a 
particular territory, which is bounded on the south by the ScaoL 
dinavian primitive mountains ; but on the east embraces a partdf 
Nova Zembia, and may extend forward to the Strait af 
Waigat/. 

N. B, — The preceding observations were delivered at the 
meeting of Naturalists in Berlin, in September 18S8, by the ac- 
tive and enterprising traveller Keilhau himself. 



Is the Domestic Cat originally a native of this Countrv ? 

It has for years been a question with naturalists — Is the Wild 
Cat of Europe the original of our Domestic Cat P Some have 
referred all the varieties of the house cat to our wild cat ; others, 
as Brehm, Fleming, Sec, rejecting this opinion, maintain thai 
the house, or domestic cat, Ijelongs to a wild species no where 
found in Europe, and that the European wild cat is a peculiar 
and distinct species. In the former volume of the Journal, 
vol. vii. p. 369, we noticed the discovery of a species of cat in 
Nubia, by Riippel, the Felh maniculata, which he regards m 
the original stock from which the domestic cat of the Egyptiaiis 
was derived, and whence, probably, alsosprung the domestic cat 
of Europe. Thia oninion we consider as probable. HowevH- 
it may turn ' " species from which the domestic »t 

ori^nated, tl e doubt of its being different from 

common atus. 
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When we examine the wild cat, we find that it is much larger, 
Jim a stronger make, is more powerful, and has a shorter and 
dicker body and head, than the domestic cat. These distinc- 
tions shew that the two animals cannot well be considered as 
bdoDging to the same species. The great size of the wild cat, 
ID odmpsrison With the tame cat, intimates that they are very 
diflkraDt from each other. All wild animals, by domestication, 
become stronger and larger, which is the reverse of what we 
observe in the domestic cat. The wild cat, if the domestic cat 
is derived from it, has become smaller by domestication, which 
10 oontrary to all experience, in regard to other animals. A 
principal proof that the tame cat is not derived fi!om the wild cat, 
lisi HI the differences of the tail in these two animals. That of the 
wiU cat is strong, and of nearly uniform thickness, and as if out 
otf at the end ; further, is provided with a tuft of hair and thtee 
dark rings, while that of the domestic cat is proportionally much 
kbger, more slender, gradually terminating in a point,' and is 
provided with more than three rings. Further, when we com- 
pare the skeleton of both cats, we find, besides other consideiv 
able diflferences, that the tail of the domestic cat has more ver- 
tobrse than that of the wild cat. 

Where such marked differences occur, we cannot hesitate in 
believing, that the doinestic cat has not originated from our 
wild oat. If the Felis manktdata of Riippel is the original oi 
otnr domestic cat, then it follows that probably it was brought 
at an early period from Nubia into Egypt, from thence to 
Greece add Italy, and, in course of time, was spread over other 
kwiDtrii^ in Europe. Hence, probably our domestic cat origi- 
Hited in the ^Sast, from whence we have obtdned the most of 
oar dcmiestic animals.^ 

<* Dr Flaning, in his <^ British Animals,** page 15, says, '^ ItisgeneraUj 
iHJtyr^*^ ,ty naturalists, that the wild cat is the parent stock of the FeSi 
(ifl^^fi. y^{ dpmMouaj or common house cat." Several circumstances appear to 
tie at vsiiance wi^ this supposition. The tail of the domestic! cat tapers to 
apointy'Vbile in the wild cat it terminates ahruptly. The head, too, is 
|aqfBf'ittt»i^oporttoA to tkehody. The size is mudi smaller, a character at 
rtrijMiffir Tilth thr ordinary efifects of domestication. 



AccowU of a new species i^f Miiural named PoUfbasite, and 
Observations on Zhtkcnitc. 

1 HIS miiieral has been hitherto confounded whh the Spriidgla- 
serz, but is distinguished from it by form and compositiou. 
Rose was the first to point out the difference of this species from 
Spriidglaserz, and communicated to hts brother H. Rose the 
following observations : — The crystals of this new speciet arc 
r^ular six-^ded prisms, which are commonly low and tabular, 
ond terminated on the ends by planes perpendicular lo the axis 
of the prism. The lateral planes are transversely streaked, and 
meet under 1S0°. The planes perpendicular tu the axis are 
streaked in a direction parallel to the planes of an equilateral 
triangle, or parallel to (he alternate terminating edges of the six- 
sided prism. Hence it follows, that the crystal must be rhom- 
boedrol. The fracture is uneven. The crystals are iron black ; 
lustre splendent both on the fracture and external surfaces. 
Colour not changed in the streak. It is sectile ; hardness be- 
tween that of rock salt and calcareous spar. Specifio gravity of 
a variety from Durango in Mexico is = 6.21 4, at temperatare 
of l(r5. R. 

The Polybasite occurs partly in superimposed crystals, poitly 
massive and disseminated. It occurs in veins in the mines of 
Guanaxuato in Mexico ; also at Guarisamey in Durango, in 
the same country, with crystallized copper pyrites and calcare- 
ous spar ; and also with stilbite, as at Andreasberg in the 
Hartz. Probably the six-sided tables, streaked on the terminal 
planes, from the miiie Morgenstem near to Freybcrg, belong 
to this species. 

Werner's description of Spriidglaserz includes two six-sided 
prisms; one, which, when carefully examined, as has been done 
by Mohs, proves to be an oblique four-sided prism, with 
truncated acute lateral edges, and this is the Sprodglaserz of 
Mohs ; the other, which is a regular six-sided prism, is th« pre- 
sent species • 'lasile. The Polybasite of GuariBamey, 
in Durango, fords the following constituent parts: 

Sulphur, >ny, 5.09; arsenic, 3.7*; silver, 

64.99; copi 006 = 100.15. The portions of 



'ccowtt of a new species of Mineral jtamed Folyhasite. 
-fiulphur taken up by the antimony and arsenic, for the sulphi 
of antimony and sulphuret of arsenic, are = 1.90 and it!.40 ; al- 
together 4i,S0, The silver takes up 9,56 of sulphur, in order to 
form the sulphuret of silver, and the copper 2.63 sulphur to 
form the sulphuret of copper. The quantity of sulphur is three 
times greater in the elect ro-positive metallic sulphurets than in 
the dectru-negative ; the quantity of sulphur in the sulphuret of 
alver and sulphuret of copper is as 4 : 1. The formula for the 
campuund can therefore be expressed as follows : — 
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In this compound, therefore, the sulphuret of antimony and 
_jhe sulphuret of arsenic are combined with the greatest quantity 
,^f base, and hence the name Polybasite, given to this species, 
ifxnn tsam and ^•tru. 

n. < ^ikenite. — Rose refers this mineral species to the prismatic 
f.senes of Crystallisation, and Hartmann, in his interesting popu- 
f lar Lectures on Mineralogy, does the same. Lately, the last 
mentioned author informs us, that he has fully confirmed this 
fi^nion, by finding crystals in the form of rhomboedral prisms, 
"kf bevelled on the extremities ; the bevelling planes set straight on 
fijthe acute lateral edges of the prisms ; the crystals grouped as 
..jp arragonite. In opposition to this statement, we have that of 
AiMohs, (in Partsch's Catalogue of the Vienna Imperial Cabinet), 
Itaad of Haidinger (Anfansgrunde der Mineralogie), who 
Mnaintains that Zinkenite belongs to the Rhomboedral System. 



i|., . On the Egff of Ike Omithorynchus. 

«J|Xi: Geofjsoy St Uilaire lately communicated to the 
fV^^fadeiDy of Sciences, a letter containing the figure and 
;^fliBScri|)tioii of an Ornithorynchus's egg. At the same time, 
^yjie mode some remarks on the discussions which have arisen 
the tiatural^t^ , ,of ^{irupe,. rejecting the cl^ijica- 
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16D On the Egg of ike Omiikofytekm. 

txm of the group of Monoiremaiaj co mpre hending the jEdtefag 
and OmiihoTynchi. Most naturalists refer these wngwhir animak 
to the class of mammifera, and consider them as vitiparouB. M. 
GeoflRroy St Hilaire, however^ has always believed these animak 
to be oviparous, and to constitute of themselves a fifth olass^ en- 
tirely different from the mammifera. For a moment, however, 
the question seemed to be decided against him. M. Meckel 
imagined that he had found mammae in the omitlraryndras, 
and described the texture of these organs. M. St Hilaiie, 
however, maintains, that, notwithstanding M. Meckers ability as 
an anatomist, he hod been deceived on this point, and that what 
he had taken for mammse was something else. When this in- 
formation reached us, we wrote to an intelligent friend on the 
subject, and the following is his answer to our queries : — 

<< Your informer probable goes too far, when he says that I 
have seen and examined the egg of an Omithorynchus. I have 
examined the shells of two eggs in the possesion of Mr Lead- 
beater here, and brought from New Holland as those of the Omi- 
thorynchus. You are aware that M. Murdoch, and odier tra- 
vellers, have maintained that they have seen the eggs of this 
animal, and that Mr Hill declared, that, in dissecting a female, 
he found a small yellow egg in the left ovary. G^offiroy St 
Hilaire has lately confuted the details of Meckel about die 
mammary glands, and considers these organs of the Ormdio- 
rytidius as of the same nature with the odorous glands of the 
squirrels. The day before I left Paris, in September last, that 
Venerable anatomist mentioned to me, that he "stas perfectly oon- 
vinced that the omithorynchus is a true ovipardue reptile, bom 
his examination of its structure, and partioulariy tnpatiu d^ans 
of generation. As you might expect, Geoffroy St Hilaire felt 
a deep interest in my news about the ^gs at present exhibited 
in London and Manchester, as those of this animal, and he en- 
treated me to send, him soon whatever Informatkm I could ob- 
tain regarding them, or to procure for him a specimen. 

**'« Two of these eggs are in the possession of Mr LeadbeaCer, 
P. L. S. of B«^ *^treet here, and two ai^ prsserved in 'the 
Museum of 1 1 am informed by him. Tbewhole 

four were b w Holland by Holmes, aeolieetor 
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sulphur taken up by the antimony and arsenic, fortbesulphuret 
of antimony and sulphuret of arKenic, are= 1.90 and 2.40; al- 
together 4.30. The silver takes up 9-56 of sulphur, in order to 
form the sulphuret of silver, and the copper 2.53 sulphur to 
form the sulphuret of copper. The quantity of sulphur is three 
dmes greater in the electro-positive metallic sulphurets than in 
the electro-negative; the quantity of sulphur in the sulphuret of 
silver and sulphuret of copper is as 4 : 1. The formula for the 
compuund can therefore be expressed as foUows : — 
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lu this compound, therefore, the sulphuret of antimony and 
the sulphuret of arsenic are combined with the greatest quantity 
of base, and hence the name PoIylMUiite, given to this species, 
from rtxvs and ^lurtt. 

Zinkenite. — Rose refers this mineral species to the prismatic 
series of Crystallisation, and Hartmann, in his interesting popu- 
lar Lectures on Mineralogy, does the same. Lately, the lost 
mentioned author informs us, that he has fully confirmed this 
opinion, by finding crystals in the form of rhomboedral prisms, 
bevelled on the extremities ; the bevelling planes set straight on 
the acute lateral edges of the prisms ; the crystals grouped as 
in arragonite. In opposition to this statement, we have that of 
Mobs, {in Partsch's Catalogue of the Vienna Imperial Cabinet), 
and of Haidinger (Anfansgrunde der Mincralogie), who 
maintains that Zinkenite belongs to the Rhomboedral System. 



' On the Egg of the Omithorynchus. I 

I]M, Geoffboy St Hilaike lately communicated to the i| 

Academy of Sciences, a letter containing the figure and j 
description of an Ornithorynchus's egg. At the same time, 
I he made some remarks on the discussions which have arisen 

\ among the naturalists of Europe, respecting the clwsificA- J 



( 152 ) 



On the Philosophy of Nature. 

M. Geoffboy St Hilaire read lately to the French 
Academy a memoir, entitled MeditcUions on Nature. He 
began with general considerations respecting the new brandi 
of science cultivated in Germany, and which has been called 
the Philosophy of Nature. He pointed out the course pur- 
sued by the partisans of this philosophy, which has not only 
been publicly taught, but is professed by men of profound 
* knowledge. The philosophers of nature have two objects in 
view : 1^, That of associating in their conceptions the whole of 
the phenomena of nature ; 9dly^ That of arriving at these cod> 
ceptions, not by deductions a priori derived from the observa- 
tion of particular facts, but by original views. 

The author shewed the risk there is in following such a course, 
and how easily those who pursue it may fall into error. He did 
not deny, however, that a man of genius might, by means of 
it,, do gr^t service to science. 

Kepler proceeded in almost all his astronomical investiga- 
tions according to the inspiration of his genius^ without waiung 
for the results of observation. Tycho^ his master, warned him 
to give up these vain speculations. The advice was excellent 
^^ But,^ says Delambre on this subject, in the Biographic Univer- 
sdle, ^^ what should we have lost, had it been followed ? Such 
conduct, it was said, was folly ; but to this folly Kepler owed 
his glory, for it led him to the discovery of his immortal laws. 
This temerity gave to the genius of Newton the means of ar- 
riving at the proportion, that exjery partide ofmalter gravitates 
to every other particle, with ajbrce inversely proportional to the 
squares of the distance, the most important law of philoscq^y. 
Assuredly, when this law, which is now the foundation-stone of 
all physics, was conceived and reduced to this state of sublime 
simplicity, it was the genius alone of Newton, proceeding upon 
the theories of Kepi at. which could elicit it 

The author th nse view of the principal ojunions 

entertained by th ' philosophy of nature. Then, 

speaking of an j f several of them, who have 



On the Phihsophy of Nature. 
rcpvcscntecl hia own investigations in general, and in particulaf* 
his idea of tlie nnily of organic composition, as a proof of thi 
great results to which a conception a priori might lead, he pro- 
t:ested against such an assertion ; and, after giving an account of 
liis discovery, shewed that it was the result of the generahzation 
of a series of particular researches, and of observations made 
vith all due care. 

It was by following this course that the author succeeded in 
plaang his law of the unity of organic compodiion among the 
number of established principles. The details into which he 
entered on this subject appear to us worthy of attention. 

He first rephed to those who think they see some resemblance 
in his principles of the unity of organization to the old idea, that 
all the beings of nature were created in v'leje of each other, and 
shewed how his great principle differs from this hypothetical 
and insignificant proposition. 

But, it wUI he said, is not the philosophical resemblance of 
animated beings an idea that has been debated since the days of 
Aristotle ? Undoubtedly it is ; but the question was far from 
being solved : and the author himself, when he took it in hand, 
set out from considerations which would have led him a priori 
rather to admit two types of organization than one only. Con- 
sidering the important ofRce which respiration performs in the 
life of organized beings, and struck with the incontestihle idea 
that the food is only converted into animalized substance, in con- 
sequence of the phenomena of respiration, and under its influence, 
he would have been led to think that organized beings separate 
into two very distinct classes, according as they respire in media 
so essentially different as air and water. But observation, and 
observation alone, apprised him that this is not the case, and 
that there is only a single being capable of being modified 
according to circumstances, so as to live in air or in water. 

Consider the vertebrate animals, for example : they are evi- 
dently constructed in a twofold point of view. Their embryo 
presents the principle of two respiratory organs, so that if these 
organs are equally developed, as in the amphibia, they exist to- 
gether in the adult animal without injuring it, and, on the con- 
trary, serve it successively in their respective medium. Let one 
of these organs predominate over the other, there results an ani- 
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mal breathing in the air or a fish. And wherever, in this very 
case, the pvedorainant sysiem does not stifle the other entirely, 
there always remain traces of the latter, the existence of whicli 
is sufficient to attest the twofold original design, and whose de- 
velopment, limited as its uses, so far from hurting the free ex- 
ercise of the oppoEite system, enriches it with cunsiantly useful 
^ds. 

The author then spoke of his researches respecUng insects. 
He dwelt particularly on his numerous investigations on the sub- 
ject of monstrosity, on those by means of which he succeeded in 
shewing that all the cases of monstrosity, formerly considered 
as lusus or sports of Nature, on the contrary furnish so many 
proofs of the constancy of her laws. It was especially \a conse- 
quence of this examination that the author arrived at this en- 
tirely unexpected result, which very happily solves the difficul- 
ties, and explains them in a perfectly natural manner ; that it is 
not the organs themselves, but the materials of which the organs 
are composed, that recur in all animals in invariable positions, 
which are in short always and decidedly similar. 

"There results from this recital,'' said the author in conclud- 
ing, " that, if we believe in the determinate existence of certain 
organic materials, in that of a very small number of laws for 
arranging them, in a prescribed and necessary order of arrange- 
ment, and consequently in the philosophical similarity of beings, 
and, finally, that if we have made of these propositions, extended 
to all their identical cases, the subject of an abstract and general 
principle, we have not at least conceived it before examining 
facts, but we have, on the contrary, adopted it as the result of 
long and laborious researches. '^ Le Globe. 



Observations on the DaUy Periodical Growth of Wheat and Bar- 
ley. By M. EttNEST Matkr, Professor at Eunigsberg. 

L HE author, who distinguishes himself as well by the accuracy 
of his observationi ns by the phitosophicat direction whicb 
heg^vesthem ' made known to us the rapidity of 

growth of th ryllis Ldladonna *, which is such 

■ M mult, de Berlin, t. v. p. lia 
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Obiervfiiumi (mikt daU^ gromih^Wken^ 1M 

thai it tnqr even be foUowed by the ejre^ and is much quidcer 
during the ^y than during the night. 

The atem of biiibous [dants, which only bear at their summit 
a single flower, or a angle bunch of flowem enreloped in a 
flpatha, IS without doubt the organ best suited for observations 
of this kind, not cmly because its growth is very Xfifidf but also 
because the bulb presents a fixed base, and the origin of tbe 
spatha a determinate summit But as the author was sensible 
that no important result could be obtained otherwise than by 
the comparison of a pretty large number of observations made 
in nearly similar circumstances, and as he could not ea«ly pro- 
enie a sufficient number of individuals of this kind, he resolved 
to make his experiments upon gramine», and consequently 
upon leaves. 

After planting in flower-pots seeds of wheai and barie^f 
which he placed three and three in each vessel, he selected for 
his experiments four pots, containing six plants of wheat and 
barley, which appeared to him the nearest to each other in siae. 
These vessels were placed in a very light room, heated once a 
day at six in the morniDg, by means of a large earthen*ware 
stove. The shutters of the apartment were hermetically closed 
every evening, and were opened again at day-break. A 
\Beanmur^s thermometer, placed near the window at the height 
of the vessels, marked the teinperatui:e of the apartment, and 
was consulted each time that the plants were measured. . 

The observations comma[iced on the )lth Mardi, at ^ght in 
the evening, and ccmtinued till the 16th March, at eight in the 
notning. During this period of five nights and four hours, the 
weadier was in general cloudy and soft, and the sun appeared 
only on the morning of the 14th. The external temperature of 
the alnosphere, of which the author gives a table, presents the 
ibUowiog general result : 

At 7 in tiie Morning. At S in the Afternoon. 

Max. Mhu Mn. MJbi. 

+ «"• — 0°*26. 4-4*00. +iM& 

'' Tlie temperature of the apartment nev^r rose above + IT.SO, 
and never fell below + 14^00 ; which gives a rteari of -f 16^76. 
The lauthor also gives a table of the state of the temperature of 
the room for each observation ; and remarks that the gradual 
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pnigress of the temperature of the apartmmt, although artiti- 
cial, was yet more or less in connexioQ with the motions of the 
external temperature ; for the temperature of the apartmeot at- 
tained its minimum between five and six in the morning, at the 
moment when the stove was lighted ; it increased rapidly, until 
two or three in the afternoon, and then gradually fell back to ita 
minimum. 

To measure the growth of the plants, the author made use of 
a Palis foot divided into inches, lines, and quarter hncs. This 
instrument was furnished with a sufficiently broad liose to let it 
be placed upon the earth in the pots, as near as possible to tlie 
plants, and always in the same place. The plants were con- 
stantly plaeed and measured in the same order, and at the<saine 
hours. The autlior having always measured to the sumniit of 
each plant, has necessarily comprised in his appreciations of 
growth, organs of different knots in various degrees of dev^op- 
ment. The cotyledon, or first leaf of the graminese, rises from 
the groimd to the height of about an inch before the second leaf 
can be perceived, which rises from the former by the first leaf- 
Thus he began with measuring up to the point of the ^rat leaf 
or cotyledon ; then, when the second was visible, to the point of 
this tecontl leaf, and lastli/ to the point of the third. The in- 
temode of the first leaf had ceased to grow, the intemode of the 
second was still growing, and the third was only beginning to 
shoot. 

The wheat plants a, b, c, of the vessel No. 1, and the barley 
plants g, h, i, of the vessel No. 3., had their cotyledoa almost 
entirely developed, when they began to be measured. The 
plants of the vessels Nos. 2. and 4., on the contrarvi scarcely 
^ewed themselves above ground, and tlieir second leaf did not 
become visible until the 13th, although the seeds had been sown 
on the 7th. On the 16th, in the morning, the third leaves of the 
three plants of wheat of the vessel No. 1., and of the two barley 
plants of the vessel No. 4. (the third having perished) had at- 
tained nearly Che third of the limb of the second leaf, which 
oontinued to gro' ' ' the third leaf of the barley plants oi 
the vessel No. 9 attained the half of the Umb of 

the second leaf ; e plants of the vessel No. &! had 
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•^' These details nuy appear unnecessarily minute^ but tbey 
prove the derupulous accuracy of the author, and shew what, de- 
gree of: oonfidence his observations deserve. 
• They are fcdlowed by a table, in which the author has con- 
signed every two hours, from eight in the morning to tea .nt 
night, the total hdght which each wheat and barley plant bad 
attained, from its base to its summit. The growth observed 
during the hours of the night is also marked for each plant 
This table contains 383 observations marked in inches^ lines and 
Jimtthe of linee. The author lumself has extracted %coak this 
lAble the principal data to form another, which we here copy, 
and which presents the means of the periodical growth of each 
plant for each of the six periods of the day, consisting of two 
hoan, and for the night period of twelve hours. 

Mean of ike Periodical Growths of the Plants tf Wheat and 

Barley, 





In Pot No. 1. 


In Pot Na S, 


In Pot Na S. 


IiiFMNa4. 


ll. ■ 


a, b, e. 


d, e, /. 


g. h, U 


k m. 


Fkiif 8p.]i.todA.M. 


6.15 6.93 6.31 


5.31 4.56 4.31 


5.18 5.50 5.31 


4.314.31 


10 ik. M. 


L68 1.93 1.25 


1.00 1.18 a93 


1.31 1.50 1.06 


1.00 1.18 


12i^]f. 


1.06 1.25 1.43 


87 0.81 1.18 


1.00 0.81 0.93 


0.66 0.93 


2>. x. 


1.43 1.37 1-18 


1.00 1.31 1.12 


0^7 1.25 1.00 


1.25 1.31 


4 p. K. 


1.68 1.31 1.37 


1.31 1.18 1.56 


1.12 1.06 1.25 


1.25 L31 


6 p. M. 


0.87 1.00 0.75 


0.87 0.62 1.00 


0.62 0.87 0.50 


(187 asi 


' ap.M. 


1.06 1*00 1.06 


0.43 1.06 0.37 


0.87 0.62 Oi^l 


a4»a75 


Total of growth. 










From 8 A. M. to 2 p. m. 


4.17 4.55 3.86 


2.87 3.30 a23 


3.18 3.56 2.99 


SMS.42 


9».l0to8T.]C 


&61 3.31 3.18 


2.61 2.86 2.93 


2.61 2^ 2.49 


t.98 2.87 
fc.86 6.29 


8 A. X. to 8 p. M. 


77-88 7.86 7*04 


5.48 6.16 6.16 


5.79 6.11 5.42 



TheM meofuremeDtfl ate in fourths of Unea, and thefar centesimal ftac- 

tions. 

I 

iPar fSrom being surprised at the anomalies which this tsMe 
presents^ in the periodical growth of the eleven plants compared 
tc^iedier, one is astonished at not finding these anomalies great- 
&^ when he recollects, 1^, That the plants were not of the 
isame species ; ^dbfy That they were in different stages of evdu- 
tion at the period when the experiments commenced, and that 
some of them had even ^ceased to grow before the end of the 
experiment. 

The following are the general results which the author de- 
duces from Us observations. 
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1 j#9 The grawth was generally mcnre oooderated duriiig the 
twelve hours of day, than during the twdve hours of ni^t. 

fdly^ The growth was generally more ra]Nd firom eight in the 
morning to two afternoon, than in the subsequent period of six 
hours. 

&%, The growth of each plant presents daily two periods of 
aeeeUroAan and two periods of rekhrdation ; the first aooelera> 
don shews itself between eight and ten in the morning, the se> 
oond between noon and four. • 

Thus when the total growth in length of a plant of badey 
is W'StQ in the twenty-four hours, this increase wili be distri^ 
buted periodically as follows : 



From 8 A. M. to 10 A. m. 
10 IS 

12 2 p. M. 



1.2T^ 
1.19J i 



2 p.m. 4 . l.SO^ L^^^ 

4 % - 0.79 12.97-^ 

6 8 . 0.88 I 

8 8 A. M. - . 5.3i 



11.76 



The ai^thor also deduces from his table the means of the 
total growth ci each of the plants taken separately, from eight 
in the morning to ten at night, and he estiipates the means of 
all. these individual growths during the same period at (y".80. 

The moat remarkable circumstance which this series of ob- 
servations and calculations presents, is without doubt the aUer* 
ncUe acceleration and slackenings which takes place tliree times 
a day, in the morning, shortly after noon, and later in the even- 
ing, as well as the relation which is observed in the intensi^ of 
each acceleration, and of the slackening which follows it The 
greatest acceleration takes place from noon to four o^clbck, and 
is followed by the greatest slackening. The smallest adte^- 
leration takes place from six to eight in the evening ; and the 
slackening which immediately follows it from eight to ten, is the 
most imperceptible of all. 

Heat is with re ' ' red as the principal agent of all 

regular vegetative -c know that heat follows a re- 

gular progress in and diminution. Moisture, 
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although neoesBary to plants, does not, aa the oontrary, appeax 
to be submitted to any rule of time or quantity. As to light, 
▼^etables require it of a very high degree of intensity, be- 
fore they can arrive at certain periods of their perfect develop- 
ment ; but it is much less necessary to their growth in length. 
It would therefore appear of importance to compare the periodi- 
cal motions of the growth of the young plants, with the vart» 
ations of the internal temperature of the apartment. For thia 
purpose, the author gives a table of its variations ; but he baa 
found little or no connecUon between the oscillations of the 
thermometer, and the oscillations observed in the growth of 
the young plants. The only relation which he has been Me tot 
make out between the two tables, is that presented by the dr- 
cumstances that the first acceleration of the growth coincides 
with the most rapid ascending motion of the thermometer, be- 
tween eight and ten in the morning. But this ocnncidence does 
not again present itself in the subsequoit periods ; and even thtf 
greatest acceleration which takes between two and four in thO' 
afternoon, happens at the moment when the thermometer begins 
to fall. 

The author concludes his curious memoir, by observing that 
it ib somewhat probable that these periodicid oscillations of the 
doaly growth depend upon the vitality of the vegetable klond ^ 
or that, perhaps, the cause is a complex cause ; that the pg- 
riodidty of the oscUlations depends upon the viioBty^ and. their' 
ifnstenrity upon eatermd causes. But as it would be impr(^)er to 
draw Coo positive general conclusions from the small nmnber dt 
observations which he has made^ he proposes to coiitinue them, 
and in the mean tune lays before the puUic what he has been 
able to gather on this interesting subject, in the hope of eitc^ng' 
othtfs to similar researches.* 

* Sxtrset from the LimuBS, t iv. pp. 9a-113. Bib. UnWeri. FeU ISSSL 
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Plan Jbr ascertaining the Rates 'Of' Chronometers by Signa^^ 
By R. Wauchope, Esq. Capt. R.N. — Communicated h] 
the Author. 

Easter Duddikostok, Portobxllo, 
My Dear Sie, 2Sd November 1829. 

In sending you the accompanying plan for regulating chronoL* 
meters by an instantaneous signal, I may mention that the sub- 
ject has occuped my attention since 1818, when I first prc^pos- 
ed a telegraph for the purpose to the Lords of the Admiralty, 
and, in 18S4, I again wrote on the same subject, and received 
a letter of thanks from their Lordships. 

I now feel particularly happy in stating that their Lordships 
have directed a trial of the above plan to be made at Port»' 
mouth ; and, in a letter of the ISth of this month, from an of- 
ficer in an ofiicial situation there, who has taken a great interest 
in and supeiintendence of the signal, he says, — ^^ The Admiral 
and myself were at the King'^s Stairs, when a boat from a line- 
of-hattle ship landed with her chronometers, &c. not only to set 
them by the dock at the Observatory, but they had iHXiught 
their artificial horizon and sextant to take sights. It was blow- 
ing very fresh, and the ship I believe was waiting for this in- 
convenient, and after all unsatisfactory process. I then repeat* 
ed to the admiral (which I had several times mentioned be- 
fore) your plan, marking this as a case in point. From that 
moment he pursued its adoption with energy, and it is now, al- 
though in an infant operation, quite sufficiently established to 
give proof of complete success.^ 

Before concluding, I cannot help expressing a hope that the 
Edinburgh Astronomical Institution may take the plan into 
their consideration, as the Observatory on the Calton Hill is so 
admirably adapted for the purpose. A flag-staff of a very 
moderate height, and a ball of four feet diameter, would be per- 
fectly well seen by all the shipping in Leith Roads ; besides the 
advantage which would accrue to every watch-maker in Edin- 
burgh and Leith, by giving them the power of comparing their 
time-pieces with true time. I may mention that that very in- 
genious and very excellent watch-maker, Mr Whitelaw, No. 
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16. Prince's Street, ha^ stated to me, that lie cuuld, with per- 
fect ease, adapt the Observatory clock, or any other time-piece, 
so as to disenjroge the ball at agiven hour, without injury to the 
tinic-piete, which would cfrtainly be a very great couvenitine. 
I am, &c. Ht. Wauchopf.. 

To Professor Ja-menon. 

The ;ijca[ importanrf; of the chronometer, and llie additional 
security and precision which it has imparted to the science of 
navigation, need not here be insisted upon. It is deeply to be 
regretted, however, that a discovery only second to the mariner's 
compass and quadrant, should still l>c so limited in its une 
among the merchant ships of this and other countries. Nor is 
the cause of this limitation (which is producing annually so 
much waste of life and property) difficidt to be accounted for. 

The obvious and acknowledged reason why merchant ships 
do not carry time-pieces so frequently as they otherwise would, 
is not so much owing to the expense of the instruments, as to 
the difficulty of obtaining a good rate, arising from the inabili- 
ty of masters of ships to obtain one, bolh from the great accu- 
racy required, and the want of time and opportunity. This 
last cause applies to men-of-war equally with merchant ships, 
as it may, and does frequently occur, that ships come to an 
anchor even upon our own coasts, without having it in their 
power to get a set of observations for an artificial horizon. 

It is a custom, I believe, pretty generally on board of King's 
ships (when a goixl opportunity oiTers) to send the time-pieces 
on shore for the purpose of getting a rate, which they do with 
considerable risk to the chronometer; and, alter all. it is fre- 
quently found, that the shore rate and ship rate do not agree, — 
the cause of this disagreement arising from the same source of 
error to which compasses are subject, viz. the magnetic influence 
which the mass of iron in the ship has upon the instrument. 

Many advantages would therefore accrue, could an accurate 
rate be found without moving the time-piece out of the posi- 
tion or PLACE in which it is to remain whilst at sea, and with- 
out the necessity of sending on shore to obtain one. 

The plan I have to recommend for obviating aU these diffi- 
cuUUs, is as follows : — Suppose, at Portsmouth for instance, it 
was Doofied to all the ships at Spithead and St Helens, to mer^ , 
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chant ships as well as to men-of-war, that a few minutes bekn 
noon, at Greenwich, a. particular »gnal would be lioisted at the 
platform (a conspicuous place), and that the instant it was noon 
at Greenwich, it would be hauled down. This would give 
every ship within sight an opportunity of comparing their time- 
piece with Greenwich time, and thej would by this means gei 
a ratejar vtore accurately than could be obtained with the best 
sextant and artificial horizoa in the hands of the inoat expe- 
rienced observer, as the hauling down of the signal would be 
regulated by the transit instrument at Portsmouth Observatory. 

Should the plan be approved of, the masters attendant at the 
different duck-yards at home, and at the naval statious abroad, 
might be entrusted with the signal and transit instrument. A 
north and south ivindow in any convenient store-house would 
answer all the purposes of an Observatory, and the whole ex- 
pense would he that of the transit instrument. 

The men-of-war at the different ports would always be & 
check upon any carelessness or inattention on the part of thfr' 
master-attendant. Indeed, the known longitude of the place,, 
and the hauling down of the signal, indicating Greenwich time, 
would prevent the possibility of any error. Perhaps one hour 
after noon might be better for the signal, to allow an observa- 
tion being made to ascertain the time of day a short time befora^ 
the signal is mode. 

The accompanying signal by means of balls, is that whidi 
has been adopted at Portsmouth, and whieh appears to 
perfectly *. 



Notice of Goethe's Essay on t/tc Melatnorpfioses ^Pltmia, 

XT is a remarkable fact in the history of science, that an illustri- 
ous poet who might seem exclusively devoted to moral cogita-* 
tions and the arts of imagination, turning aside for a moment 
from his usual pursuits, and casting a glance over the vegetable' 
kuigdom, should make an important discovery. This is what 
happened to the ■ ' ' ■ 'cd Goethe in 1790. With a remarkable 
sagacity, he pe -digious variety of the foliaceous and 

■ Wo shall pn « of the Journal gice a figure of this 
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'floral organs of plants. There exists among tliem so great a simi- 
ItBrity, that each of them may be considered as a metamorphosis 
of some other. Far from giving credit to Goethe for this inge- 
nious idea, the German public seems to have wished to punish 
liim for having left his poetry, and paid little attention to his 
wcirk, which was still more neglected by foreigners. 

When I puUishedmy Theorie EUmentaire'ia 1812, in which 
I designated, by the nsimft of degeneresratce, the same phenome- 
non which Goethe had named metamorphosis, I had not seen 
bis work, and although, on afterwards meeting with it, I learned 
diat I had been anticipated in this point of my theory, I was 
glad to find myself in accordance respecting this important view 
with that illustrious author. I venture to think, that this con- 
formity of opinion, and the new proofs which I have adduced in 
its favour, have directed the attention of Europe and of Geiv 
many in particular towards Goethe's Essay. From this period, 
in &ct, the work, which had been almost forgotten for twenty- 
three years, was better appreciated, and a now edition of it was 
published in 1817. 

No French translation of it yet existed ; but M. de Gingins 
bas made amends for this omission, and the learned public owe 
him thanks, not only on account of the interest which the 
work possesses in respect to the higher dejiarlments of botany, 
but also on account of the literary phenomenon which it presents. 
This translation, which is written with elegance and accuracy, 
is preceded by a short preface, in which the translator gives a 
brief account of the various works that relate to the metamorphoses 
of the organs of plants. Some very short notes illustrative of 
mmbiguous points are also added. But he has seen that there 
is no occauon for actually removing every little inaccuracy 
which may have escaped the poet who had become botanist for 
the moment. It is a work in which we oughi to see the pro- 
duction of sagacity and genius, rather than find fault with every 
oversight in points of minute observation. M. dc Gingins was 
better than any one qualified to engage in these researches. 
Bis monograph of the Lavandulic has evinced his talent for oh- 
aervabon, and we are happy to be .ible to announce here, that 
be is continuing his investigations and will gradually extend 
them to the whole family of the Labiatre. (A. P. De Candolle). 
BiUiotfirque Universe! Je- 
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Observationx oft the Affinilics o/' Vdlos'm, Barbacenia, GLmx, 
Aumba, Vivianm, Deiitzia, and o/ a New Genus of t/ie or- 
der RuhiacetE. By Mr David Don, Librarian to the Lin- 
nean Society, Member of the Imperial Atadtniy Nalurw 
Curiosorum, of the Royal Botanical Society of Raiisbon, and 
of the Wemerian Society of Edinburgh, Btc. (Commuuicaied 
by the Author). 



VELLOSIA AND BAHBACENIA. 
These genera, together with Xerophyta, I consider as form- 
ing part of the family of HypoxidecB, to which they appear to 
me to bear a greater affinity than to cither of the other families 
with which they have been a^Hociated. They agree with Hy- 
poxidetB, in having a monophyllous perianthium, whose tube u 
completely adherent to the ovarium, which is therefore wholly 
inferior ; in the stamina being inserted in the base of the divi- 
^ons of the perianthium, which are disposed in a double series; 
in the structure and insertion of the anthers ; in their trilobate 
stigma ; in the presence of a fleshy, epigynous disk ; in their 
trilocular, poly sperm ous ovarium ; and finally in the seeds bdng 
furnished with a prominent umbilicus. Their habit also cor- 
responds better with Hypoxidece than with Htcmodoracea, io 
which the inflorescence is panicled; and the ovarium little more 
than half inferior. Dr Martius, who, in his elegant work on the 
plants of Brazil ", has referred Velhsia and Barbacenia to the 
HtEmodoracert, describes their seeds as being furnished with S 
thin membranous testa ; but, from an examination of the seeds 
of Vellosia Candida, although not perfectly mature, I am led to 
believe that the testa, when examined in the mature seeds, will 
be found to be crustaceous, like that of the Hypoxidew. As 
the consistence of this organ appears to afford the only certain 
mark of discrimination between some families of the great class 
of Liliacea, it would be highly interesting to know its structure, 
in the ripe seeds of Vellosia, Barbacenia, and Xerophyta, as, 
without such knowli'dge, whatever opinion may be advanced 
respecting tb will still be conjectural. I have ascer- 

tained, howe 'ds of Vellosia and Barbacenia, are 

furnished wii ocess, analogous to the rostelliforin 

Sp. PI- Bias. i. p. 13. 
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umbilicus of the Hy/joxideo'. In Hypoxis erecta, the segments 
fff the perianlhium and the stamina are trequeotly eight, and, 
irom the variatiun of these organs in other species of the genus, 
-the number of stamina therefore in Vellosia, will appear less 
anomalous; but it must be observed, that, in VeUoaia, the divi- 
nons of the p<?r)anthiuni are unaffbcleil by the increased number 
of stamina, which vary from 6, 12, 18, to 24; thus afibrding a 
striking example of the unerring regularity of the laws of na- 
ture. Dr Martius states that the stamina are sometimes 16, 
and this number is easily reconcileable with a six-parted peri- 
ontliium, by considering them as exhibiting a quintuplicate of 
the three inner segments of the perianthium only, and we should 
expect to find them disposed into three bimdles, and not into 
nx, which would be unnatural. We iiave already cited Hypoicia 
I erecta, as affording an example of occasional increase in the 
I number of stamina ; but there the increase is only partial ; and 
^erefure we find that the segments of the perianthium are in- 
creased in proportion : for it appears to be a law, which Nature 
never departs from, that, when any of the organs of fructifica- 
I tion stifTer a partial increase only, the neighbouring parts are 
also affected in number ; but when the increase is general, then 
it becomes a multiplicate of the organ to which the increased 
one is most analogous. The genus Laphiola may be mentioned 
I as exhibiting a considerable affinity with Hypoais, particularly 
in the structure of its seeds, which are cylindrical, ascending, 
and attached to the placenta, by their slightly prominent umln. J 
' licus ; but the testa is scarcely crustaceous, although of a thicker I 
. consistence than in the rest of Hivmodaracea, which agree with I 
IridetE, in having a membranous testa. The chief distinction I 
' between these two families depends, as Mr Brown tios shewn, M 
. Ml the situation of the stamina. In the IrideeE, the stamina ani ,1 
placed opposite the outer segments of the perianthium, and the J 
anthers face outwards ; while, in Hamodoraceee, the stamina are _m 
placed opposite the inner segments of the perianthium, and the ■ 
'[Anthen face inwards. I 

I AddUwnal flemarij.— Since the above observations were- I 
J-writlen, I have been favoured by Robert Barclay, Esq. with a ■ 
dqte capsule of the Barbaceaia purpurea, from his ch<nc* J 
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collection at Bury Hill, and from which I perceive that the 
seeda are compressed, cuneiform, and truncate at the apes, 
and narrowed towards the base, which is furnished with a pro- 
tuberance, arising from an elongation of the testa and umbi- 
lical cords. The testa is coriaceous, and marked outwardly with 
numerous shallow furrows. The genera would seem, therefore, 
to constitute an intermediate group between the Hypoxidett and 
Brofneliacece, to which last M. Kunlh has referred them. 

GLAUX,i. 
SftL Linn. FENTANSRIA MONOGYNIA. 
Ord. Nat. PLANTAGINEJ;, Jiia. 

Caiyx libsru^, monophyllus, campanulatua, coloiatus, 5-fiduB : UAit nblM^B, 
obtiuis, cancavis, xstivatioue imbricatis. Corolla 0. Slamina 5, bypogjva, c>- 
lydnu laciniis altema : ^omenfa aubuktit, glnbra, infi^ne compreaduscuk : 
anlhe<™ biloculores, pcltatse, basi emarginatce, apice inappeudiculatie : laeuSi 
paraUelis, rhnl longitudinaliter dehiscentibus. Policn farinnceum. PittillaM: 
marium globosum, uniloculare, plurioirulatum : ilt/ltu teres, glaber, medio de. 
Bexua I itigma punctum nbtuaucd, pruinosum. Capsala tphEerlco-ampuUiiru, 
unilocularis, 5-valvig, oligoaperma, calyce morceacente boai obvoluta, et stylo 
peraiatente coronata. Placenta centralis, carooaa, cEvitatem capsule implena 
Semitia 5 circiter, nidulaiitla, hlnc convexa, inde angukta, undique elevato- 
punetatai Ittia simplex, crasduscula, cellularls, subnucilagiitosa : oSbumk 
copiosum, camosum. EvAryo sxilis, teres, lon^tudine &rd albuminis : tfofy- 
Iiidon£t obtuse, brevi8sim:e : rodicuJra cylintlracea, obtusa, infers centripels. 
Plumuia inconspicua. 

Herba (littorea) peTemU, radice repenle. Caules lerela, suanilenii, erecti, lut- 
limpliee!. Folia appoiila, ifssUia, ligulala, st^camota, inJegerrima, laargine oar- 
UlagitMi ; supcriora sapi iparsa. Flnres aaHarfs, leUtarii, tubaeaitea, roan. 

I propose to place this genus at the end of PlatttagineiE, 
where it will form the connecting link l>etween that family and 
Primtdacea, to wliich it has hitherto been referred. The sim- 
ple nature of the floral envelope, the alternation of the stamina 
with its lobes, and the structure of its fruit and seeds, shew a 
marked aiEnity to the former, while in habit it corresponds better 
witli the latter family. Botli Ghux and Littorella agree in the io- 
sertion of stamina ; and the variation in the modes of dehiscence 
of the capsule to be found in Prtmvlacece, shews that this cha- 
racter caii onl' sidered of generic importance. The floral 
envelope of i i^learly a calyx, and tlie scales at its 
base are to b. ctete, which are also present iii 
Priviidacea. the albumen, when present, and 
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tliediwotion of the nuHde, iqppear to afiprd the only discrinu- 
natawe marks between the Pkmiagine^f and Plumbaginea. Tbe 
anthers of Planiago and Lysimachia are terminated by a smi^l 
memlnranous appendage, analogous to that of the ComporiUe. 
Some analogies might be pcnnted out between Glaux and 7^- 
fndieaj but hardly amounting to an indication of affinity. 

AUCUBA. Thunb. 
Syst, Linn. BKECIA TETRANBRIA. 
Ord. NaL LORANTHEiE, nobis. 

Calyx arete adheerens: margo par&m elevatus, 4-dentatu8: deiMus oblusb, 
brevissimis. Petakt 4, decidua, dentibus caljcinis altema, margini disci 
elevatl camosi 4-angulati inserta, ovata, acuminata, camosa, margine hinc 
truncata, utrinque minut4 papillosa, lestivatione valvatA, apice induplicata. 
Stamina 4, petalis npposita ? Ovofiwn cylindricum, tubo calydno arctd obvolii- 
tuiiH uniloculare : ov«^ solitaiio. Stylus brevissimus, crassus, teres. Stigmm 
capitatuin, crassum, camosum, viscidum, obsolete bUobum. Boom camosa, 
monosperma, stylo persistente coronata. Ceetera ignota. 

Arbor (Japonica) inermis, sempervirens : ramis more Loranthi mU Visci 
^fioAofemtt «. vertieilloHs. Folia apposHoy petMata, cnaioJaneeolakt^ aetamnata, 
dentata, oottA prominentia retictUato-venosa, coriaeea, glabra,, hicida^ poUidi vtridia, 
luteo-maeulaku Petioli semicylindricL Flores paniculati, parvi, Faniculse 
plures^ spie^formes^ pedtinculata. Pedunculi ffUlosiusctdu Bractete lanceohitB, 
miembranacets, pallidcB, oadttctB, Calyx adpressi pilosiuscitlus. Petals atrosanm 
guinea. 

Obs. — ^G^nmse magns, angulate squamis condupUcatis imbricatae, folia 
ampla dentata venosa, atque petioli ramis basi dilataUl articulati, analogiam 
cum Fraxino commonstrant. 

This genus was included by Jussieu in his order Khamni ; 
but, from its having no affinity whatever to either of the families 
into which that order has been since divided, its place in the 
system has remained undetermined : and perhaps also, from its 
want of novelty, the plant has been despised by botanists, and 
its characters and affinities consequendy overlooked. Like the 
Salix bahylontca^ too, we possess only one sex of the tree in 
Kurope, and that the female ; which circumstance has like- 
wise prevented its being accurately examined. The structure 
of the female flower agrees so exactly with that of Viscy/my 
thai, notwithstanding the different mode of growth of the two 
genera, and the absence of mxat accurate detuls respecting the 
male blossoms, and the ripe fruit, its arrangement amoiig the 
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Loranthea appears fully justified ; and I have no doubt that it 
will ultimately be found to form the connecting link between 
'the ArdRacecB and that family. 

LIPOSTOMA. 

Sygi. Lmn. TETBANDRIA M0N06YNIA. 
Ord. Nat &UBIAC£^, Jim, 

Char, essent. Cdlifac 4-fidus. Corolla tubulosa, i-loba. Captula opercukris! 
poljsperma. 

Calfje limbo 4-partitu8. CoroUa basi tubulosa, fiiuce ventricosa, campanu- 
lata, limbo 4-loba : htbo intfts supem^ barbato : lobU ovatis, patulis, sestiya^ 
. tione valyatis (hinc limbus inexplicatus tetragonus). Stamina 4, corolbe lo- 
bis altema, fitudque inserta : JUamerUa compressa, glabra, infeme cum tubo 
coroUie connata : anthera lineares, medio insertse, versatiles : loeuHs ban pa- 
rdm divergentibus ; vahuld eatoriore majore. Otxmum biloculare^ caljds tubo 
arctisrimd adhserens, apice prominulum, emarginatam, subinde bicallosum : 
tRtco efigyno planiusculo, suborbiculato: omtlis in quoque loculo pluximis. 
Siylfu capillaris, glaber. SHgmata 2, aubulata, undique papilloso-hispidula. 
Captula globosa, bilocularis, opercularis I septo medio membranaceo aepite 
disrupto unilocularis, polysperma: opercuh planiusculo, deciduo. PlaoaUm 
2, sphericse, stipitatae, septo infra medium insertse : atipUe compresso, adsoen- 
denti. Semma parra, confertissima, angulata, scabra : testa membranaoea : 
albumen copiosum, comeum. Embryo axilis, erectus, lacteus : ootyledomes ob- 
longae, plano-convexse : radicuia cylindracea, obtusa, infera, cotyledonibus 
parftm longior. 

Herbse (Brasilienses) diffuxm^ pUoscB, Folia opposiia, peOolata. Stipulse sub' 
tUata, inierpetiolares. Floras sessiles^ capitati^ bracteolis intetjectL Capitula 
pedunculata^ solitaria, axiUaria. Corolla ccerulea. Ovaria S(Bpius abortieniia. 

1. L. capitatum, pilis patulis^. foliis subrotundis. 

iEginetia capitata. — Graham, in Edmb. New Phil. Joum. for April 1828, 

p. 389. 
Hed^otis campanuliflora — Hook, in Bot. Mag. t. 2840. 

Hab. in Brasilia. Sello. 11 (v. v. c. et s. sp. in Herb. Lamb). 

Herba habitu Pomacis, perennis, procumbens, diffuse ramosissima, tota hir- 
sutissima: pilis simplicibus, patulis. Caules teretes, nunc purpurascentes, 
palmares v. spithamoei, aut dodrantales. Folia opposita, petiolata, subrotun- 
da, undulata, nervosa, pollicaria, supra gramineo-viridia, subtiis pallidiora, 
nitidissima, venia arcuatis prominulis. Petioli semiteretes, basi annulo pro- 
minulo connati, brevissimi, vix 3 lineas longi. Stipula subulatse, interpe- 
tiolares, petiolis longiores. Capitula axillaria, solitaria, longt pedunculata. Pe- 
dunculi bipollicares. Corolla majuscula, amoene coerulea, fauce lutea, extus 
pilosa. CapsultB operculum calycis limbo connatum, simulque deciduum. 
Semina fusca, hinc convexa, inde compresso-angulata, undique tuberculata. 
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3. /#. wrMOHHi, pilis adpressis, foliu ovatis acutis. 

Bab. in Brasilia. SdUk Q (v. s. sp. in Herb. Lamb.) 
Piania tota pilis adpressis vestdta, subsericea. Radix fibrosa, annua. CmUit 
Bcmipedalis, divisus. Rami teretes, patuli. FoRa opposita, petiolata, oyata, 
scuta, membranacea, basi parikm attenuata, pinnate nervosa, costik medilk sub- 
tits prominu^ nervisque altemis oppositisre aubarcuatis instructa, sesqui- ▼. 
faipoU5caria ; jumora subsericea. Petioli semicjlindrici, vix unciales, basi an- 
nulo connati. SHptUa setacese, petiolo dupld breviores. CapUvIa dupl6 mi- 
nora, pedunculate. Pedunetdi capillares, folio lonf^iores, sericeo-pilosi. Ca^ 
%fdi denies setecese. Corolla pauld minor, pilosa, calyce dupld longior. Cap- 
ndm operculum liberum, nee cslycis limbo connatum. Semina triquetra, atro- 
fusca, elevato-punctete. 

I was led to investigate this genus, from remarking the strik- 
ing resemblance of Lipostoma capitatum to Pomax ufkbellata, 
and the result has proved that there really exists a very consi- 
derable degree of affinity between these two plants, and that 
they form, as it were, the links connecting the Rubiacea to the 
Opercularina^ which Mr Brown is disposed to keep united ; 
aiid, indeed, I cannot see by what characters the Operctdarina 
can well be separated, unless as a section only, as Mr Brown 
has already suggested : for their habit is entirely Rubiaceous ; 
and we frequently find in Spermacoce the same variation in the 
number of stamina and in the divisions of the corolla ; and a 
somewhat similar involucrum may be observed in Canephora. 
The anomalous structure of their fruit is derived from the early 
rupture and confluence of the ovaria and calyces, which consti- 
tute the operculum. The seeds in Opercularia and Pomax are 
attached to the base of the receptacle, and not suspended from 
the top, as Gaertner has stated. From observing the various 
degrees of confluence in the fruit of certain RuUacea^ such, for 
example, as Morinda and SarcocephaluSy and even in some spe- 
cies of Spermacoce^ the singularity of the fruit in Opercularia 
EUid Pomax is very much lessened ; and we are led to anticipate 
A edmilar state of the ovaria, rather than to regard it as a re- 
tnarkable anomaly. 

DEUTZIA, Thunb. 

Syst. Linn. DECANDRIA TETRAGYNIA. 

Ord, Nat, PHILADELPHE-fi, nobis, 

Caiyx campanulatus, d-dentetus : denHbus ovaiis, acutis, erectis. Petala 5, 
aciniis calycinis altema, sessilia, oblonga, obtusa, pube stellattl tomentosa. 
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Sttnmmn 10; altema petalU opporita, bygviig» t JUmmmia,haffmk^ compiaiau, 
ai^ce cuneato-tridentata ! derndbrnt laitrtMui ,obttiti% c^iliiiiia ( imim'iiffiSu 
mbulato, loogiore, antherifero : mUk0rff tfabn^tndm, til]pcnlarqa> ^TwHr to- 
nddiii longitudinaliter delriicentibua. ChMmimm tubo, eiil^dm wShtexeaMf hmc 
InfiBniiib M$i^ 4» Umgi coin|>hinati» ulabrL SHgmmtn x^tate,, pruiaoa. 
Capnda subrotuiida, lignoaa, 4-looiilaria, polyaperma, apke quadiiiSuttai ^ 
hisoens: loeuSU stylo verticalibus. Plaomiks 4, axi inserts, sublunatse. S^^ 
mma nondilm vidi 

Arbupcula (Japonica) ereeta^ fomonatHima, Eami lnv«M, eorHoe tpoAbeo^ dm 
dteiihn imML Folia ofiponte, peHekUa, onata^ g wiim ate, serrtUa {Mtmiwu 
mtacfig) membmmaeetkt nertfota^ Miringvg^ Md piftMfrUm mibttiMf fifmm/Bagug j^tik 
siellata vesHta^ beui rotundatoy sesguipoUicaria : nervis oUemUj^bRqmeiramnmm. 
Petioli iereHutculiy Uneam Umgu Kacemus temdnalu^ muUykmtM^ Pedicelli 
bremssind, opposUi, 1 v. S-Jlori^ pUosi, Calyx ei corolla alhuy pube tieUoiOy tuxu 
tote fuhenjenie^ eopitae veiiUa, 

1. Deutzia scabba, Thunb, Diss, Nov. Gen, 1. {>. 20. t. 1. FL Jap, p. 185, 
t. 24. WdUL Sp. PI 2. p. 73a 

Ualh io muntosis prope Nangasacki Japonensium. Yi (v. s. sp. in Herb. 

An examination of several specimens of this interesting, but 
hitherto obscure genus, has enabled me to determine its place 
in the natural system. Although I have not had an opportu- 
nity of examining the seeds, its affinity to Philadelphus is clear- 
ly established, from which it is principally distinguished by the 
reduced number of its stamina, and by the structure of its fila- 
ments. 'The pubescence in all the species o( PhUadelphus, which 
I have had an opportunity of inspecting, is uniformly simple; 
but in Decumaria it is starry ; and the capsule of this genus 
is four-celled, and the styles and stigmata are united into one 
body. 

VIVIANIA, Cavan. 

MACB^A, Lmdl. 
Syst. Linn. DECANDRIA TRIGYNIA. 
Ord. Nat. CARYOPHYLLEiE, Juss. Prope Molluginem. 

The genus Viviania was first proposed by Cavanilles in the 
** Anales de Ciencias Naturales, torn, vii, p. 211. t 49.," pub- 
lished at Madrid in 1804 ; and it is rather Angular that no sub- 
sequent author has taken any notice of it. Its intimate affinity 
to Mdlugo proves it to be a legitimate member of the Caryo- 
phyUeas. It is chiefly distinguished from Mollugo^ by the pre- 
sence of petals, and the greater confluence of the styles and di- 
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visions of the calyx. In the structure of the capsule and seeds 
both genera entirely correspond. 

The Viviania marifblla, of which Cavanilles appears to have 
seen but an imperfect specimen, collected by Don Luis N6e, 
near Acapulco, comes very near to Mr Lindley's MacrtEa rosea, 
but the calyx is exhibited, in the figure above mentioned, as 
pentaphytlous, which, however, is most probably an error. 

I have nothing to add to the excellent description given by 
Mr Lindley of the genus, in Brande's " Journal of Science," 
vol. XXV. p. 104. 



Additions to some of tfte AvUtor's former Communkatiofis 
to this Jouj-nal. 

PALO DE VACA. No. «. p. 336. 
Having lately had an opportunity of examining a nut of this 
tree, collected in Caraccas by Mr Fanning, who has also brought 
a con^derable number of young plants of it to England, I am 
now satisfied of its being really a species of Brosimum, as M. 
Eunth has already suspected. The name of Brosimum Gcdac- 
iodendran may well be applied to the speaes. 

CICHORACEjE. No. 12. p. 306. 
In writing out the prefatory remarks to the memoir on the 
above family, I have inadvertently fallen into an error in stat- 
ing the anthers of Camposilte to be unilocular, lliey being really 
bilocukr, and each cell composed of two unequal valves, the 
innermost being the narrowest. The characters of TVarimon, 
p. 309, are derived from T. glaucus and cuspidatus of Pursh ; 
and I rather think that T. dandelion of Ga^rtner will prove to 
be a species of Cynthia, a genus suflicientiy distinct from 
Krigia. 

CALAMPEI.1S. Nu. 13. p. sy. 

Stanma 4, <]ldynaiiia, fertiliu i qalnli TUt&menlo brevissimo, ubtuso, glabro, 
intrs slamina lupeiinra breviora : fllamenta tcretia, glabra, areuata : anOiera, 
bilobK, biloculares, Introrase : localU divergeiitibiia, apicc distinctis, rtiacs 
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magno, carnoso, hippocrepico, papilloso-glanduloso impontis : vahmiit maigine 
iDflexiSy demikm solutis, interiore psxhrn breviore^ <%/ttf ftisifiiniiis, glaber. 
SHgma obtuaissimum, leviter bilobum : lobU margine revolutia^ minuU papil- 
loao-pruinoria. Ovarium placentis t parietalibua, magnis, camoaifl, semiiiiftii^ 
aaUnde interrallo distinctis, uniloculare. 

The previous description having been taken from dried speci- 
mens, it will be found to contain some inaccuracies, which are 
now corrected, from an inspection of the living plant. 



Description of an Economical Anparaius for Heeding Apart- 
menta. By John Hart, Esq. Communicated by the 
Author. 

In this climate, where we must frequently have recourse to 
artificial heat, in order to keep up a proper temperature in 
our buildings, no plan seems to answer so well, both for the 
purposes of ventilation and heat, as that of introducing a copi- 
ous stream of ' moderately heated air, by means of a well con- 
structed cockle, especially for heating large houses, churches, or 
other public buildings. But as a cockle is very expensive, and 
requires jei considerable space for its erection, any plan of eoono^ 
mizing either must be acceptable to your readers. With this 
view, therefore, I send for insertion in your Joumal,^ the de- 
scription of an apparatus of this kind I got erected last year, for 
heating the Library and Apparatus Kooms of the Andersonian 
University, the cost of which was only about one-fourth the 
price of a cockle of the same heating power. 

The space in the ground-floor being rather narrow to contain 
a cockle of sufficient size, it occurred to me, that a few cast- 
iton pipes, built into a furnace (after the manner of retorts in 
the ovens of the gas-works), would answer the purpose of a 
cockle, by simply causing the external air to pass through the 
heated tubes. I accordingly procured six cast-irbn pipes of 
seven inches diameter, and nine feet long (gas mains cast with- 
out sockets),and had them built up after the manner shewn in the 
Plate III. ; by ncwment, I obtained about eighty super- 

ficial feet of s to the heat, or, heating surface, 

equal to a coc ibe. 
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' Plate III. Fig. 1. Section of the building, shewing the pipes laid 
1 ioclined, the lower ends projecting through the wall of the furnace 
'into the aperture or tunnel which communicates with theexternid I 
air, while the other end of the lubes reaches about a foot beyond i 
the opposite end of the furnace, lic-forc it enters the heated Mr | 
' flue in the wall of the buildings. A spiral of sheet iron, sup- j 
ported on studs, is introduced into the centre of each lube to [ 
give the air a gyratory or sweeping motion, along the sur- 
fece of the heated metal. The tubes are placed about one in(A I 
asunder, and a row of fire-tile is laid above them, leaving a ] 
I wpace of nine inches at the end uncovered, as seen in Plate III.' 
6gB 2. and 3. ; by this arrangement, the flame and heat gets 
completely round them, and is made to sweep along their sur- 
' face, tit! it finds a passage through the openings left between 
I the tubes and the side-walls up to the next tier : it then passes 
along them in the same manner, when it finds similar openings 
at their other extremities up into the vent. The furnace used 
for heating these tubes is of the same construction as those used 
by the potters, as it consumes the smoke ; the space for the 
fuel is fourteen inches wide by twenty.four deep ; and the arch 
at opening for the admission of the flame is six inches iu 
I h^ght. To prevent smoking the house from carelessness, when 
kindling the fire, or adding fresh fuel, the mouth of this furnace 
\s provided with a lid or cast-iron cover : The air, therefore, for 
supplying the fire, enters by a side tube left in the brick-work, 
tile opening of which is below the level of the arch of the fur- 
nace, and the aperture for the admission of the air has a regis- 
ter to regulate the draught; the furnace likewise is provided 
with a door in front to withdraw the ashes. The flame, after 
passing through the arch, is made to turn upward, and spread 
itself upon the tubes by means of the dwarf wall A; and the 
tubes being placed about two feet above the opening for admiu 
ting the flame, they never become red-hot. The external air 
' enters the passage B by a grate in the wall ; from thence it 
passes through the healed tubes, where it is rarified ; it then 
ascends the heated air-flue, and escapes by the registers into 
the different apartments. The combined area of the pipes con- 
tains about SSO superficial inches of free space for the passage 
, of the air, while the heated air.flue is two superficial feet, or 288 
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inches, lind the comUned openings into the rooms nearly lbs same 
me ; the air, therefore, is sddom above l(Xy, unless sooieaF tlie 
V^psters axe shut A damper is likewise placed wheare it enten 
the veatf which is generally shut so soon as the fire goes out, to 
retain the heat. 

If the damper is shut, the apparatus, after the. fire is wiik 
drawn, will still be found giving out an agreeable warmth fiv 
two days after ; in this property it resembles the bridc-^rtoves d 
RusMa or Holland. The cockle I was inquiring after woaU 
have occupied a space of six feet cube for the brick^wmJc akn^ 
and was to have cost L.40; whereas this apparatus was putap 
for the following sum : — 

Six cast-iron Mains, - - L. 7 10 

Two Dampers, Door, and Cover for the 

Fire-place, - - - 10 

Brick-work, - - - 2 



L.10 10 



B^des, sterious accidents have several times occurred with 
the common cockle, from the brick-work giving way between 
the furnace and the air-flue, through which the flame or qparks^ 
found a passage into the buildings. It must be evident, how- 
ever, on inspection,, that no danger of this kind can arise from 
this arrangement, as the communication with the air-tunnel, or 
lower end of the pipes, passes outside of the wall of the furnace 
altogether, so that no fire or sparks can ever get into the tubes ; 
and, as their other ends project a foot beyond the opposite 
wall before they enter the heated air-flue, no sparks or dust can 
enter by that. end. 

In constructing a stove of this kind, care must be taken that 
the brick- work rest on one end of the tubes only, as their alternate 
expansions and contractions would soon rend the building ; the 
tubes, therefore, nau$t be free at one of their extremities, and 
the joints simply pointed round. I am, &c. 

John Hart. . 

MlXCH^LLrSTEEET, Gk'ASGOW, 

JWbaaO-1889. 
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Mtf Anomaioua Slruclure of the Leaf of Rosa beriierifdia. . 
By Mr David Don, Librarian to the Linnean Society^ | 
Member of the Imperial Academy Naturse Curioaommy I 
of the Royal Botanical Society of Ratisbon, and of th^ I 
Werneriaa Society of Edinburgh, he. (Communicated by I 
'' the Author.) . I 

"^HE ordinary leaf of Rosa is compound, being generally com^ I 

Imposed of an indefinite number of pairs of leaflets, terminatiw- I 

hrith an odd one ; and the lowest pair, although present in the I 

\tatra of stipul^e, are considerably modified, being found to be, I 

KoMre or less confluent with the general petiolus. This view of, I 

Ixflie ori^ of the stipulie, in this genus, is clearly shewn by tbft I 

Utimate leaves, or bractefe, in which the various degrees of mo>- I 

tidification may be observed. The stipulse of Rosa vary mucli. \ 

in size ; in some species they are large and foliaceous ; in others, 

' tuch as Rosa Banksiix, tnicrocarpa, and sinica, they are small, 

' and so very fugaceous as to be only observed in the early stage 

(rf the leaf. As in other extensive genera having compound J 

1 leaves, it might be expected that Rosa would also contain spe- I 

^'dea, in which a reduction in the number of leaflets takes place. I 

*In Rosa sinica and hysU-ix the leaflets are only three; while i^l 

^■Roaa berberifolia, and in a second species, known only from tf I 

' irepresentation contained in a collection of Chinese drawings pre^ ' I 

' Berved in the library at the India House, the leaf is reduced l6 I 

' its simplest form. The compound nature of a leaf reduced t^l 

' its simplest form is always indicated by the presence of an arff- 1 

culation. A casual inspection of the leaves of Rosa AerfterjftfiS I 

would lead one to conclude that the sHputa: were entirely want^^ 

ing ; but a more attentive examination shews that those organs ^ 

sre also present in this plant, although under a very anomaloo^ I 

form. Immediately under the leaf we find a callosity forming j 

a prominent ridge on the branch, attenuated towards the basef J 

and terminated by two or three spines. This callosity evidently J 

originates in the confluence of the stipule with the stem. Tb^ j 

leaf itself, surrounded by the spines, is situated immediately on M 

the summit of this callosity, to which it is articulated by its very' I 

\[ short footstalk. The articulation is particularly distinct, an# M 
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clearly proves the compound nature of the leaf in Rosa berberU 
fbiia. This opinion, respecting the change of the stipulie in 
this plant, may appi-ar parodovical, hut it is borne out by a 
comparison of the leaves of certain Capparide/t, where the sli- 
pulffi have also become changed into spines, and where ihey ore 
also partially confluent with the stem. The coriaceous leaves 
oi Rosa berbertfblia, their spiral insertion, and the elongated, 
callous bases of the confluent stipulse, would seem to be intend- 
ed by Nature to protect the young and lender shoots of this 
plant from the powerful effects of a scoi-ching sun in those arid 
and sandy plains of which it is a native. It would be well to 
ascertain with certainty, whether the inside of the lube of the 
calyx, or hollow receptacle, is really destitute of bristle 
was led to conclude from an examination of a solitary flower. 
This circumstance, if really constant, would perhaps justify its 
separation from Rosa, as Mr Lindley has already proposed. 



Comparative View of the Secondary Rocks in the Alps and'^ I 
Carpathians. By A. Bouk, M,D. Member of the Wer- 
nenaii Society, &c. &c. — Communicated by the Author. 

Skveeai. new journeys and investigations induce mc, as the r?- 
sult of these, to distinguish the northern Alpine calcareous chain 
into two great divisions or masses of limestone ; the one, the in- 
Jerior of a blackish or grey colour, resting upon, or uniting itself 
with, the red sandstone, the slate and the sparry iron-ore lime- 
stone, and, lastly, with talcose and micaceous rocks, sheltering 
the central crystalline Alpine chain ; the other, Ike superior, 
generally greyish white, being near the tertiary plain, and cover- 
ing the salt formation. Between these two limestone deposites, 
there are, besides the salt-clay, a large body of grey marly 
sandstone, marls, conglomerate, and a deposite of limestone, 
characterised by particular ammonites, madreporites, orthocera- 
tites, nautilites, terebratuUtes, &c. The sandstone is, like the 
salt deposite, i — -ry where ; and, frequently, its place 

is taken by a r vhich is characterized by fucoides, 

ammonites, ha i, encrinites, &c. 
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■The inferior limegtone chains contain fishes, and particular 

_ , (Seefeid) ; the superior limestone contains lerebratu- 

Iten, nautilites, cchinites, belemnites, singular bodies hke hippur- 

ites, ammonites, &c. ; and the dolomitic and oolitic character is 

nore frequent in the superior chain than in the other. All these 

e subdivisions are united together by alternations at their line 

tf junction, as is well exemplified in the section from Werfen to 

ichenhall in Salzburg. 

Parts of the red slate and sandstone formation, below the Al- 
i Smestone, re-appear on the northern side of the inferior 
I, as at St Agatha, on the lake of Hallstadt, in the Abtenau, 
i it contains ophite or diorite masses, with much gypsum, 
D tbe Pyrenees. The age of this singular red sandstone de- 
■ shall not now attempt to fix ; for. although it has many 
of the characters of the old red saadstone, yet many tluBgs are 
against this classification. 

p The Alpine limestone is probably Jurassic, and we may be 
■tlet by means of my extensive collection of fossils, to recognise 
Bl it even those sub-divisions called great Oolite, Com-brash, 
Coral-rag, Oxford Clay, Sec. Upon this Alpine limestone there 
is superimposed, partly in conformable, partly in an tmconform- 
able position, a most diversified deposite, which is to be observed 
near tbe Wand in Lower Austria, at Lunz, Hinter Laussa, 
Gams, Hieflau, Windish Gersteii, on the lake of Gmund, in the ^ 1 
bssin-like valley of Gossau, in the valley of Abtenau, upon the 
northern part of the Untersherg near Rdchenhail, and at Samt- 
joch, to the north of Unter Schwatz in the Tyrol. Geological 
maps, sections, and descriptions, will fully prove this fact. 
Here, for the present, we shall rest satisfied, by mentioning 
that the con (glomerate, which oiten forms the base of this forma- 
tioQ, b seen lying upon the limestone in all the upper parts of 
the valleys to the north of Gossan, Geschitt, and Buchberg, and 
HilUu ; other parts of the deposite lie unconformably upon Al- 
pine limestone in the Brill valley, near Gossau in Hinter Laussa, 
or cimse only iu contact with great walls of Alpine limestone, as 
at Hennerkc^l, an alpine r^on near the lake of Crossau. This 
fonsation is composed of conglomerate, marly sandstone, with 
Impressions of leaves or eulmites, marls, clays, and beds of hip> 
purile and numraulite limestone ; these latter, along wilh the 
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conglomerate, occupying the uridermoat part, alUiough not al- 
ways present, as is the case witli all the other members. Some- 
times one member predominateti, sometimes another, and even 
in some localities only one or two members are present. The 
fossils of this deposite abound particularly in certain beds of 
clay and marl ; whole beds of a tornatella like fossil, cbaracterise 
the deposite at the Wand in the Gossau, at Gams, fit the Un- 
tersberg, and in the Tyrol- Amongst the hippurites, like the 
lojig horns of Provence, we find the spirulites of the lowest 
chalk of Rochefort, or smaller species of hippurites. The cy- 
clolitea are very common every where ; it is the Cyclus hemisphe- 
ricus so common in the chalk and greensaud of the Perigord, 
The Grypheea Columba of the grcensand is found in it in the 
Gofisau, and has been confounded by Mr Lill with the Cb^- 
pheea arcuata. The variety of madrepores, astroites, agarida, 
fungites,&c., is very great every where; but what is most striking 
amongst these secondary fossils, to which must be added some 
species of great inocerames or mytilites, Ostrea vesicularii i^ 
the chalk, are found a great many bleached univalve and 
bivalve shells, like roslellaria, turitella, natica, ovula, trochus, 
pleuroloma, area, cuculla?a, lucina, nucula, pecten, corbula, 
solen, delphinula, lituolites, discorbites, fiic,, fossils of which 
the species are often tertiary ; and, indeed, so tertiary, that con- 
chologists, who have not been in hco, thought there must be 
two formations. This opinion, however, is erroneous, for the 
same bed, even the same hand-specimen, contains cycloiites, giy- 
phites, inocerames, mixed with these tertiary fossils. To the 
list of secondary fossils 1 must add the Ananchites ovats, and 
belemnites, which I found at the foot of the Wand, in Austria. 
After this detail, I leave lo the geological public to judge tS 
the discrepancy of opinion between myself and Messrs Murchi- 
aon and Sedgwick, who, as I hear, taking only into considera- 
tion the tertiary fossils, have clas^fied the deposite in which 
they are contained, with the tertiary class, and suppose that 
these fossils had already existed in the time of the green- 
sand and chaik deposite. But, does not the greensand of Eng- 
land sometir I fos^ls also found in the tertiary soil.' 
The most ci of this formation is where the sand- 
stone, Gongl* irl only are present, as at Hinter 
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-Laussa, where they, are separated from the Alpine limestone by 
a true pisiform iron-ore. In other parts, as in the Abtenau, very 
smadl parts of this deposite, and often in highly inclined strata, 
-cover the older limestone, and have always been classed with 
the (dder limestone. This cameleonJike formation appears to 
contain gypsum, as at Untersberg, and sometimes also beds of 
ccuH. I did not observe in it any fucoides, although other ve- 
getable remains are frequently found in it. Coal is known, and 
even used, at the Wand, near Mayersdorf, near Griinbach, and 
in the Abtenau. A substance, resembling retinasphalt, is found 
in it at Mayersdorf, and in the Gossau. This formation is 
most widely extended in Switzerland and Savoy, as in the 
canton Appenzell, St Gallen, Glaris, Schwitz, Unterwald (val- 
ley of Samep), Lucern (Pilatus, Entlibuch), Bern (Ralliger, 
Stocke, chain of the Masen, &c.), Pays de Yaud (Diablerets), 
iff the Faucigny on the hills between Cluse, Yallornne, and Sal- 
4eiiche. In the two last countries it rises higher than elsewhere, 
and perhaps this intimates the sudden elevation of those chains. 
The same is the case with the rocks of Mount Perdu, in thePy- 
miees ; but there is in that chain, as in Savoy, and at Bex^ the 
fiteensand and other accompanying rocks. 

Alcmg the whole northern foot of the Alpine limestone chain, 
there is a vast deposite of greyish marly sandstone, with beds of 
fimestone and of marly clays ; it is the well-known sandstone of 
die Appenine and great Carpathian chains, viz. that sandstone 
in which fucoides are so frequent^ the sandstone which also 
belongs to the S.E. part of Europe and the P3n:enee8. This 
fccmarion lies, in some places, unoonformably upon Alpine lime- 
stone, as perhaps at Gieshiibel near Vienna, or it comes most 
abruptly^ and in a highly-inclined position in contact with the 
Alpine limestone, as near Ip»tz in Austria, at St Lorenz near 
Mobdsee ; in other places it is united with the limestone, by al- 
temationy as near to Waidhofen, and especially near Amergau 
in Bavaria, and between Baden and Heiligen Ereiitz in Lower 
Austria. The junctions, however, are generally concealed, or 
oocujned by valleys. This vast deposite, several thousand feet 
thick, contains, in the lower part, conglomerate, and sometimes 
conriderable beds of coal, with impressions of cycad^ and 
other v^etables, as at Ipsitz, G^rsten, and in the Carpathians. 
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In the Carpathian chain, the undermost part of this vast depo- 
site is mart and limestone ; the middle part is very quartzy, 
and the uppermost part is characterised by a smaller or greater 
number of beds of a particular compact limestone, containing am- 
monites, belemnitea, and encrinites. Instances of it are seen at 
St Veit near Vienna, and also between Trentschin, and S'lldn, 
and Arva in Hungary. It is identical with the ruiniform or land- 
scape marble of Florence ; and beautiful ruiniform variettea are 
met with both in the Carpathians and in the Alps (Elostemen- 
berg, Sontagsberg.) 

These contorted and curved strata, pass gradually into chlo- 
ritic greenaand rocks, so that both deposites are jntimatdj 
united. This transition often takes place upon two sides, as 
in the section between lablunka and Silein in the CarpatMaDs, 
or between Teisendorf and Rcichenhall in Bavaria, or on one 
side, as between Gmund and Trauenstein. In this last place, 
the greensand part is entangled between the greyish sand- 
atone formation and the Alpine limestone of the TraueDBtein, 
in the Geschltef, in such a way that one would be apt to say 
that the vertical strata of the Trauenstein cover the greeofland'; 
but an examination at once disproves such an opinion. Masses 
of serpentine are found in the greyish sandstone, in two pcnnts 
between Waidhofen and Ipsitz, as well as in Italy ; and ophite 
or diorite form curious veins in the lowermost marly part of the 
Moravian district of Tescheu and Paskaw, &c. 

The classitication of this sandstone has hitherto been attended 
with much difficulty ; but no one could believe that, if the Al- 
pine limestone belongs to the Jura limestone, this sandstone 
must belong to the greensand ; for I found it lying upon newer 
parts of the Jura limestone, and containing diceratites, madre- 
pores, &c., at Andryschow, in Gallicia ; and this Jura lime- 
stone is the same that extends from Ernstbrunn, in Austria, to 
Nicolsburg, to Kurowitz, Stramberg, Stanislowitz, Podgoreze, 
and at last to the great Jura deposite of Russian Poland, The 
Jura limestone, a well cliaracterized transition limestone, and 
the undermost part of our problematical sandstone, forma a 
great extent - y in Eastern Moravia, and Gallicia, 

marked on th( ely transition limestone. Besides, 

Mr Lill is of r sandstone alternates wilh 
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itoae ; that, at Koscielisko, where it lies, as in the AIpi, ' 
IDfonnably upon Alpine limestone, it contains nununulites, i 
nt we are inclined to place it under the greensand, which, , 
1 fact, covers it in many places, and even under that other 
ibdivision of the greensand depositc, which we described in 
le Alps, and which reappears with many of the same charac- 
rs in the Carpathian chain. It would thus, then, probably 
tove to be contemporaneous with the uppermost divisions of 
le English Jura, viz. Purbeck limestone and Eimmeridge 
ty ? and with those alternations of nummidite and compact 
lestone, with the sandstone containing fucoides, in Istria and ' 

latia. Whether I be right or wrong, the fact still remtuns 
its lying upon alpine limestone, as well in the Alps as in the 
.thians; for the limestone of the Alps continues from 
iburg and Thelen, through Jablonitz, Neustadt, Trents- 
I, Silein, Bela, Tishora, to Kosciehsko and Zakopane, in the 
itra, and terminates there to the eastward of this crystalliae 
ipe. In the limestone chain of the Tatra, I observed the Hme. 
lying upon the red sandstone, which is separated from the 
me by a breccia contafning bclemnites, terehratulitcs, &c. ; 
same subdivision into two limestones separated by a marly 
idetone, containing fucoides; but the whole deposite is by no 
IS so thick as in the Alps. Upon this limestone our probl&- 
auttcal sandstone lies ; and above its upper limestone beds there 
oaly the conglomerate, nummulitc limestone, and a grey 
idstone, without fucoides, which we saw in the Alps. The sec- 
from Koscielisko to Neumarkt is very excellent, every bed 
ly is seen, and there is no derangement of the stratification ; 
ibe equivalent, as M. Lill says, to that in the Alps between 
'^eifen and Teisendorf, which is the l>est in the whole Alpine 



The Carpatliian chain appears to be so constituted, that our 

yi^ sandstone lies on the south side upon the Carpathian 

I litoestone, our presumed Jura limestone; while, on tba 

■, it lies on the decided Jma hmestone of Poland. In 

t midcUe the limestone forms basin-shaped cavities, filled up 

y rodcs like those of Gossau, and the true chloiitic greensand, 

1 by the lowermost hard chalk, or Planer limestone, with 

ieSf inoccrames, &c. and vegetable remains. A gteav v*f^ ^ 
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Gallicia is occupied by a chalk-basin of this description, coveicd 
with tertiary rocks. The particular feature o! this Carpathian 
,aiid Alpine chalk, is its alternation with very sandy or marly 
greyish-sandstone, with fossil vegetables. In the Alps, fine 
masses of this kind occur in the greensand in the Allgau near 
Sonthofen, where it contains also in its undermost part not only 
nummulite limestone, but also, as at Neukirchen and Lauerz, 
iron-ore, with many fossils. Count Munster pronounces these 
last to be tertiary, an opinion which I cannot reconcile with the 
belemnites, inocerames, and ammonites, which I found in the 
under part of the greensand of Sonthofen. 

Upon the chalk of Gallicia there rests a vast deposite of blue 
clayj with gypsum, salt, and sulphur. I found in the salt not 
only some subappenine shells, as Ostrea navicularis, taken for a 
Gryphsea acuta by M. Pusch, Pleurotoma, a Nucula, allied to 
the Margaritacea, microscopic shells, &c., but also fresh-water 
shells, as Anodontae, Paludinse and My till, like those of the Da- 
nube. These shells of Wieliezka probably occur in other salt- 
mines. At Lemberg I found, upon the chalk, the same marls, 
with rolled masses of the same Jura limestone and of granite as 
in the mine of Wieliezka. The Moldavian and Transylvaniaa 
salt deposite, with brown coal, must also be tertiary* Abov^ 
this clay there is only a very thick deposite of sand and sand- 
stone, which covers the foot of the Carpathians in Gallida, as 
well as in Transylvania, but which, being the result of the de^ 
compo^tion of the Carpathian sandstone, occasionally assumes 
its appearance, and has till now been confounded with it. 

The tertiary sandstone is characterized by its sands, its marls, 
its beds of semiopal, its tertiary shells (ostrea, pecten, nummu- 
lites), and its not containing fucoides. In the plain of Gallicia 
and Podolia, and in the Bukowina, the tertiary clay is covered 
by sand, sandy marl, with beds of a tertiary limestone, which 
is partly cellular, without shells, and has the appearance of a 
formation which has taken place in brackish water. Generally 
these beds are followed by others full of cerites, or miliolites, 
and also mixt ^ esh and salt water shells, resembing those 

in Austria ar 'd above there are vast depositee in 

the quartzy s lestone, both compact and disintq- 

^ated. An ( :overs the whole near the great ri- 
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SH^nlm ovate, oUiqiie, greeti, dliaied. Pethmeka kzilkzj, abcmt as kng 
as the petioles on the lower part of the stem, longer above ; sligfatlj 
compressed, hracteate, pedicels rinnff from the axils of the tnsctee, so. 
HiarjT, or two together, a male and fiemale. Occasionally the pcdunde 
is twice ^yided, with a pair of opposite hracteae at each aLviobn ; and it 
is extremely iir(>bab]e, that, at another season of the jear, the faiflofes- 
cence would look very difiermtljr, and the plant assume a much hand- 
somer appearance, from perfSscting many more flowers; for in the 
axil of the leaf from whence the peduncle sprii^s, and in the bosom d 
each bractea, there is a duster or flower-buds. Bnnotem cordato-ovate, 
concave, blunt, entire, shorter than the pedicels. CoroOSs rose-coloured; 
outer petals cordato-ovate, pointed, sluurply serrated ; inner petals ob- 
ovato-eUiptical, entire^ subacute. jStonMiu yellow, monadel^hous, union 
of the filiunents extended hk;fa ; anthers (as is common in the genus) (^ 
ovate, truncated, compressed, the pollen-cases being distant, lateral, con- 
nate. Germen with three unequal sides, unequally winged, of three 
aanewhat unequal loculaments, eadi contidning a large, green, bi.] 
waved, seminal receptacle, covered with minute ovu&s; the 
wing acute, the second subacute, and the third very small and rounc 
As £ur as I can judge by the imperfect characters which have been pub- 
lihed of this beautiftil and extensive genus, this species is undescribed. 
It was raised from seeds sent from Ri^ in Mexico to P. Neill, Esq. bj 
Captain Vetch, and flowered in the stove at Canonmills in October 
1829. 

Goinphalobium polymorphum, var. luteum. 

This variety was imported from New Holland by F. Henchman, Esq. and 
sent by Mr Mackay to the Royal Botanic Garden, where it flowered in 
spring last. It does not difler at all from the representation givoi of 
the species in Botanical Magazine, t. 1533, except that the leaves are 
more generally linear, and the flowers of a bright yellow, with a faint 
red tinge on the back of the vexillum. 

Sphacele Lindleyi. 

S. Lindleyi ; ramis floccoso-tomentosis ; foliis petiolatis^ cordato-deltoi- 
deis, subtus albidis ; bracteis sessilibus ovatis ; verticiUis sub-8-floris. 

Sphacele Lindleyi, ramis floccoso-tomeutosis, foliis petiolatis ovato-lan- 
ceolatis basi obtuse hastato-sagittatis subtus tomentosis superioribus 
sessilibus axillis utrinque sub-trifloris— oJ3&n^A. MS. 

Sphacele Lindleyi, Benih. in BoU Reg. fol. 1289. 

Stachys salvise, Lmdl. Bot, Reg. t. 1226. 

Description. — Shrub (in our specimens 5 feet high). Stem round below, 
bark brown, cracked, and peeling, younger shoots tetragonous, green, 
and pretty densely covered with short, wliite, soft tomentum. Wood 
hard, with a large pith. Branches decussating. Leaves on petioles about 
a third of their own length, spreading, cordato-deltoid, attenuated to a 
long bluntish apex, much wrinkled, light green, on both sides covered 
with a short soft tomentum most abundant and white below, middle 
rib strong, and, as well as the reticulated veins, very prominent below. 
Bractem sessile, ovate, acute, in structure and colour resembling the 
leaves. Flowers in verticels, generally of 8 flowers, spreading at right 
angles, peduncled : peduncles simple, flliform, purple. Cahf» campanu- 
late, scarcely bilabiate, green, with many (13-15, Benth.) purplish nerves, 
reticulated towards the teeth ; tube twice as long as the peduncle, naked 
within ; teeth 6, subulate, subequal, rather larger upwsffds, naked at 
their apices, giving to a point the appearance of a minute soft mucro, 
but every where ^se on its outside, as well as the peduncle and outside 
of the corolla, tomentous. Corolla bilabiate, purple, twice as long as the 
caljrx ; tube subcylindrical, slightly inflated towards the faux, white at 
its origin, and, where the colourless portion terminates, surrounded on 
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its inner side with a dense ring of erect white hairs ; upner lis suberect, 
iiotched ; lower lip trifid, lobes rounded, nearlj eqim, reflezed, the 
middle one emarmnate. Stamem 4, didjnamous ; filaments adhning to 
the inner side of the tube to near the faux, erect, straight, distant, 
nearlj colourless ; anthers darlc, bilobular, lobes linear, subacute, spread- 
ins, and both turned outwards, fi)nnuig nearly a right an^le with each 
other ; pollen white. SUgmaia subequal, spreadkiff. Stifle fili&rm, shorter 
than the stamens, purple above. Germen on a ^shy disk, 44obed, lobes 
obovate, green, smooth. Whole plant perfumed. 

The genus Sphaoele was instituted by Mr Bentham in his valuable review 
of the Labiakf^ now in the course of publication in the Botanical Regis- 
ter, and characterised in fol. 1289. of that work. The name is meant to 
express the resemblance to the Sage, which is indeed very great in the 
present species. Mr Bentham enumerates three species, which he finds 
m the herbarium of the Horticultural Society, all collected in Chili by 
Mr Macrae, collector to the Society ; and the specific character which I 
have quoted from Mr Bentham, is contained in a letter to Dr Hooker, 
&om which also I have extracted, with his permission, some part of the 
above description. Br Hooker informs me that he also has three spe- 
cies in his herbarium ; but he does not say whether they are the same 
as those mentioned by Mr Bentham. 

This species was raised n'om seed sent to the Royal Botanic Garden, Edin- 
burm, by Mr Cruckshank in 1822, [having been gathered by him in 
Chm, where only the genus has hitherto been found. It has been kept 
in the greenhouse, ana flowered with us for the first time in November 
1629. It has also flowered in the Botanic Garden, Glasgow, the seeds 
having been procured from the same valuable correspondent 

liobdia mollis. 

L. moms; annua; caule erecto, ramoso-pubescente ; foliis petiolatis, sub- 
cordato-ovatis, acutis, supra pubescentibus, subtus ad venas solummodo, 
mucronulato-duplicato-serratis, superioribus lanceolatis; bracteis pu- 
bescentibus ; pexlunculis terminalibus, elongatis, racemosis ; pedicellis 
laxis ; calyce ioferiore, laciniis subulatis, corolla brevioribus. 

DEScaiPTiov.— Annual (1 foot high). Stem erect, branched, slightly 
flexuose, sparingly pubescent, purpush below, green above. Branches 
erect. Leaves (8 lines long, 6 broad) scattered, petioled, pale green, soft, 
dUated, pubescent on the upper surfiu;e, but on the midrib and veins 
only below, subcoirdato-ovate, doubly incise-serrated, each vein termi- 
nated with a little dark mucro ; the lower leaves less acute and more en- 
tire, the upper narrower and mere lanceolate, those in the middle of the 
stem ovato-deltoid and pointed. Petioles half the length of the leaves, 
slhriitly winged and ciliated. Fedtmoles terminal, elongated f 3} inches 
b^w the lowest pedicel) nearly ^i^abrous. Pedicels (6 lines long) fili- 
form, slightly pubescent, ri8ln|^ mm the axil of a subulate, pubescent 
braetea, which is less than a third of the length -of the pediceL Cafyx of 
5 subulate segments, inferior, subadpressed, green, glabrous, equal in 
length to the tube of the corolla, marcescent. Corolla (2} lines long) in- 
ferior, glabrous, purplish, marcescent ; limb 5 parted, two segments 
spreading, and turned up, linear-subulate, three straight paralld, pro- 
jecting downwards and forwards, Hnear-lanceolate nearly equal to each 
other, concave, broader and paler than the ascending segments ; tube 
cylindrical, cleft along its upper side, equal in length to the calyx. Sta^ 
mens five ; filaments pubescent, flat, colourless ; anthers united, j^urplish, 
sightly hairy, with two short, white awns, projecting firom their lower 
edge. Pistil equal in length to the stamens ; germen superior, ovate, 
green, glabrous, grooved on two sides ; style subclavate, smooth, colour- 
less ; stigma subsimple, pale leaden-coloured, bearded ; ovules minute, 
numerous, attached to a central receptacle. Seeds small, ovate, brown. 

Raised at the Botanic Garden from Dominica seeds sent by Br Krous in 
the end of 182H, and flowered from September to November. 
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. The species is very nearly related to LMUa Xalapentu^ Humboldt, Nov. 
Gen. Spec Plant v. liL p. 248., but differs in the bracieee and stem being 
pubescent, in the sharp teeth of its leaves, in the longer peduncles and 
pedicels, and in the calyx equalling the tube only, not the whole length 
of the corolla. If Sprengel is right (System. Vcget. i. 713>> in consiifor- 
ing L, XaJapmrnt perennuil, then X*. moiKt fturther differs in being strictly 
annual; but if I nave not fursotten, and I have not the volume by me 
at the moment, Humboldt makes no such statement. 

Lobelia rugulosa. 

L. ruguiota ; foliis subrotundis, repandis, nervoso-rugulosis, glabris pe- 
dunculis folia loiu^ superantibus ; laciniis calycinis int^^errimis, base 
glandulosis ; caule maculate, prostrato, radicantL 

Descsiptiok. — ^Whole fkaU glabrous, with milky juice. Stem procum- 
bent, diffused, much branched, slightly flexuose, covered with oblong, 
dark olive-brown spots, obscurely oiannelled on two sides, one side of 
each shallow groove havinff a slightly prominent edge. Leaves (4 lines 
long, 3 broad) alternate, mstichous, spreading at n^ht angles to the 
stem, flat, petioled, veined, dark green and slightly wrmkled above from 
e elevated veins, paler below, edges slightfy callous, repand, dentate. 
Pe^oles about a third of the length of the leaves. Pedundes (1} inch 
long) solitary, axillary, erect, filirorm, reddish below, green above. Ca^ 
Ipx persisting, superior, segments awl.shaped, nearly equal, somewhat 
spreading, quite entire, having along each edge at the base an oblong 
gland, which is in certain states green and indistinct, in others white 
and conspicuous. Corolla (8 lines across) white, marcescent, cleft nearlv 
to the base along the upper side, s^^ents five, somewhat unequal, 
spreading, slightly pointed, arranged like the radii of a semicircle, the 
middle segment rattier the largest and most linear, the others narrower, 
more tapering at the base, and more deeply divided ; at the fiiux, the 
four upper segments have in the middle a purple streak, the lowest seg- 
ment, and the somewhat prominent edges of the others in contact wim 
it, are at this point yellow. Stamens 6, equal to the length of the tube 
of the corolla ; filaments free, curved, colourless ; anthers united, curved, 
leaden-coloured, smooth, with two short awns projecting downwards 
from their apex ; pollen white. Stigma large, glandular, bilobular, re- 
volute, of a faint rose colour. Style green, bent at its apex. Germen 
green, obovate, slightly compressed laterally, oblique, slightly fUrrowed, 
bilocular, dissepiment in the shortest diameter with a seminal receptacle 
on each side. Ovules numerous, minute, colourless. 

We received this plant, without any specific name, from Messrs Young, 
nurser3rmen, Epsom, in 1828. It is a native of New Zealand, and 
flowered very freely in the greenhouse of the Royal Botanic Garden in 
August and September. As far as I can jud^ by the description of Lo* 
beUa membranaeeOf in Prodr. Nov. Holland., it should stand next to that 
species of Mr Brown. 
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SCIENTIFIC INTELLIGENCE. 



METEOROLOGY. 

1. Ea^reme dryness of the aimosphsre of Greece^ and rising (jf 
the land there, — In a letter from Bory St Vincent, at pre3ent in 
Greece, to Geo£Proy St Hilaire, dated Milo, SOth September, 
there are curious details in regard to the extreme dryness that 
prevails in the isles of the Archipelago during the summer. 
The dryness is such, that, under the influence of a temperature 
of 9SP Fahr., nearly the whole animals and vegetables of the 
country disappear. The pltdns of France, he says, are less naked, 
and more abundant in animals, in the month of January, than are 
these islands in the months of summer. The only living crea- 
tures observed during the warm season are a few lizards running 
about the dry stone- walls. The coasts of the islands are not 
less meagre of living beings than the land ; there are but three 
species of fucus, and six confervse, and consequently no fishes. 
M. Bory St Vincent has particularly examined Santorini, the 
most curious island in the Mediterranean. It is throughout of 
volcanic formation. He is of opinion that new volcanoes will 
soon appear there. He visited a road-stead where the bottom 
is rising from year to year, and at present is not more than 
three fathoms from the surface of the sea, and is senably warm. 
Every thing announces that it will soon appear above the sur- 
face. 

% Winter climate of Rome very Javourable for consumptvoe 
persons. — Carus, in his lately published Analekten^ agrees with 
Dr Clarke in thinking that the beautiful and mild winter of 
Bx>me is very beneficial to ccmsumptive patients, and adds, that 
this opinion is further strengthened by an appeal to the power- 
ful and handsome form of the Romans, particularly the Boman 
females. In summer, Rome is exceedingly unpleasant and un- 
healthy. In proof of this it may be mentioned that the fever 
Hospital of St C ^"^ the winter season, is nearly empty, 

while in summ< contains 100& fever patients, 
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brought from the unhealthy parts of Rome, and the Campagna 
di Roma. 

8. Climate of the Southern Hemisphere, — A letter from an 
officer of His Majesty^s Ship, Chanticleer, says, ^^ The cold of 
southern regions is a complete fable, and at variance with truth 
and nature. At Cape Horn, in latitude 56° deg. south, vege- 
tation was in full vigour in May, or the November of their 
year, and snow rarely lies upon the low grounds. In fact, we 
have sufficient matter to elucidate the climate of the south, and 
to establish its comparative mildness with the north, especially 
if America be taken as the example. The summers of the south 
are by no means warm or hot, nor the winters cold ; but to 
compensate for this, it is the region of wind, storms, and rain ; 
porpetual gales, and eternal rains : never twenty-four hours 
without rain.*" Another account from the same quarter says, 
Staten Land or Island is composed of steep mountains, SOOO 
feet high, covered to their summits with trees. The soil, 
at the foot of the mountains, is singularly marshy. The mean 
temperature of the island is constantly low, and varies but 
Kttle ; there is not more than a difference of four or five decrees 
of Fahr. during the twenty-four hours. The summers are not 
warm, the winters not cold ; but as a compensation it seems to 
be the region of winds and tempests : not a day passes without 
ndn, and the gusts of wind are almost perpetual. The barome- 
ter is almost always low ; the magnetic intensity is feeble ; elec- 
trical phenomena are of rare occurrence ; and the winds are ge- 
nerally westerly. 

4. Dr Gerard H Travels in Thibet, — Dr Grerard,the brotherof 
Col. Grerard, who has traversed the Himalaya mountains, has just 
visited the valley of Sutlej, and made some curious obaervatiom 
at that place, which is the highest inhabited spot on the globe. 
The principal object of his journey was the introduction of vac- 
cination into Thibet ; but it appears that the prejudices of the 
Rajab prevented him from succeeding in that humane enter- 
prise. One of the villages where he stopped was proved to be 
14,700 feet above the level of the sea. At this place, in the 
month of October, the thermometer in the morning marked 
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\6* FahreDbeit, and, during the day, the rays of the sim were 
80 hot as to be inconvenient, and yet the waters in the lakes 
and rivers were frozen during the night, but were free from 
ice at two o'^dock in the afternoon. By means of artificial ir« 
rigation, and the action of sohur heat, large quantities of rye 
-were raised at this immense height, some of the fields being at 
14,900 feet Dr Gerard gives his opinion, that cultivation might 
be carried as high as from 16,000 to 17,000 feet. .The goats 
bred in this regbn are the finest in the country, and are of that 
q>ecies whose wocd is used for the manufacture of shawls. At 
a height of 15,500 feet, quantities of fossii shells are found on 
calcareous rocks, upon strata of granite and pulverised schist : 
they consist of mussels, and others of various forms and dimen- 
skms, To the north of the frontier of Einnaour, Dr Gerard 
aitaioed a hdght of more than 20,000 feet^ without crossing 
the perpetual snow. At one o^dock in the afternoon, the ther- 
mometer was at ST of Fahrenheit. Notwithstanding this ex^ 
Vmm elevation^ the action of the sun had an impleasant ef- 
&ct, though in the shade the air was freezing. The aspect of 
tbe ttUTWUiAng r^kxis was subUme and terrible ; and^ on the 
frontier, a ridge of snow was perceptible. In these r^ions, 
which for a long time were inaccessible, Mr Gerard met vrith 
one of the most intrepid philolo^sts known in Hungary, named 
Cosma de Kords. This traveller, after advancing towards the 
centre of Asia, arrived at Kinnaour, iq Thibet, where he fixed 
himself in the monastery of Kanum, and lived among the moDks 
of the Lamaic religion. Aided by a learned Lama, he made 
great progress in the study aS the literature of Thibet, and dis- 
Qovered an en<7elopaedia in forty .fimr volumes, which treated of 
the orta nod sciences. The medical part of this large w<Nrk 
fonos five Vjolumts. The art of Uthc^raf^y has been practised 
at the priaopal city of Thibet fcoip time tnmemorial, and it 
has been used to display the ansAomy xxf the diflfercat parts of 
the human body. It appears tiiat science and letters, flying 
from the tyranny of the easle o£ the Brahnfrins, abandoned the 
plains of Hindostan, and took refuge on tbe mountams of Tbi* 
bet, where, until dinie^ they remafoed totally un« 

known to the res 
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HYDROGRAPHY. 

& Ice-Islands off the Cape qf Good Hope.-^A remarkable 
dehadb has taken place this year among the Antarctic ices. A- 
bout the end of April last, our ships met enormous floating 
masses of ice, about a hundred leagues from the Cape of Good 
Hope. The ship Farquharson being in south latitude S9° 45', 
and 48° 46' long., saw two ice-islands about 150 feet high, 
and about two miles in circumference. Their sides were deep- 
ly cut by fissures, in which the ice in some places resembled re* 
fined sugar, in others was not unlike limestone. These isliCnds 
were surrounded with fields of ice, which appeared to have been 
bioken from these islands. 

6. Colour qf Rivers. — The Rhine in its course from the Alps 
to the Lake Constance is bluish ; after its passage through the 
green waters of the Lake Constance it is grass-green ; and after 
repeated mixture with the rivers and streams of the Vorsch- 
wdtz, Alsace, and the Black Forest, yellowish green. The 
Main, flowing from the ferrugingus rocks and plains of Fran- 
conia, acquires a reddish yellow colour ; during great d^rees 
of cold, it becomes greenish Uue^ owing to the deposition of the 
iron ochre ; and when if it is not coloured yellow, by long con- 
tinued rains, it flows onwards with an amber grey colour. All 
the rivers, of Old Bavaria, which are formed of waters from 
lakes and alpine streams on the Iller, Lech, Iser, and the Inn, 
are bluish green in winter ; in spring grass-green, and in au- 
tumn pale Jierb'green, 
ft 

MINERALOGY. 

7- Impressions of GemSy dfc. in SiUceotis Sinter, — At the hot 
qirings of S. Filippo behind Radicofani, on the borders of the 
Papal States, aliceous sinter is daily depositing in considerable 
quantities. Impressions of gems and coins in this siliceous mi- 
neral, can be obtained in no great length of time, by exposing 
them to the spray of these springs. 

8. Notice qf Magnificent Rodc-CrysUds, and rose-coloured 
Fluor Spar, — About 100 years ago, a great drusy cavity, lined 

OCTOBER— DECEMBER 1829. N 
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with rock-crystals, was opened in Zinken, which afibrded lOOV 
cwt. of rock-crystal, and at that early period produced 80,000 
dollars. One crystal in this magnificent cavity w^hed 800 
cwt., others from 400 cwt. to 500 cwt. Within these iev 
years, another opening has been made in the rock under the M 
drusy cavity. Last year the work was resumed in August, io 
those places where the snow could he removed. The work 
is now 84 feet advanced. In the course of working, very p»> 
cious and beautiful rose-red octahedral crystals of fluor-spar weie 
found in a cavity. The larger crystals were from one to two 
inches in diameter, and infinitely more beautiful than the ras^ 
fluor of St Gothard. 

9- Magnificent rose-red Fhuyr^Spar, — Lardy, in a letter to 
Leonhard, says, that he saw on St Gothard the famous qpeci- 
men of fluor-spar mentioned by travellers, for which the pro- 
prietor asks 50 louis d^ors. It is an octahedron, with a rich 
rose-red colour, is four inches in diameter, and is formed of «o 
aggregate of small octahedrons, or, more correctly, of tetimhe- 
dfonsL He was shewn at the .same place a six-sided prism of 
oorundum, distinctly aciuninated on the extremities, four inches 
long, and one inch broad. It rests on dolomite. It was offered 
for 15 louis d'^ors. In the letter, Lardy mentions that the next 
meeting of the Swiss naturalists is to take place on Mount St 
Bernard. 

10. Price of Selenium. — Selenium is now obtained in such 
quantity from the seleniferous lead-glance, that it may be pur- 
chased perfectly pure, at Harzgerode, at the rate of four louis 
d'ors the ounce. 

GEOLOGY. 

11. Observations made on Mount Caucasus y by M. Kupfer, 
— ^M. Gay-Lussac communicated to the Academy of Sciences a 
letter from M. Kupfer, Professor at Casan, dated from the 
Baths of the Caucasus, and containing various physical obser- 
vations made on that mountain. M. Kupfer had with him an 
escort of 600 Russians and 350 Cossacks, which had been 
judged indispensable for his safety in these wild countries. He 
has succeeded, after much labour, in ascending one of the 
highest peaks of the Caucasus, which is said to exceed Mont 



Bbnc in height by 1000 feet These obsbnriitioiis agree with 
dMMe wUdi M. Gay-Lussac made at the saAe time. The 
Ptofessor of Casan thinks he may conclude from them, that it 
is impossible to attribute the magnetic virtue of the globe to the 
existence of a central metallic nucleus. 

158. GiganHc JbssU Plant of Craigieith Quarry. — About 
tbree years ago, the workmen in this celebrated sandstone quar- 
ry (from which has been derived nearly all the beautiful free- 
stone with which the New Town of Edinburgh is built) came 
aocidentally to uncover what seemed to have been the tnmk o£ 
a krfty tree. It now lay in a position nearly horizontal, and 
oonformable to the dip of the sandstone strata. The colour and 
connstence of the trunk, or cast resembling a trunk, di£Pered 
considerably from that of the sandstone in which it was im- 
bedded, and the quarriers easaly traced the stem for the length 
of thirty-six feet At the base it was about nine feet in drcum* 
ference ; and it continued proportionally thick throughout, only 
declining slightly in size toward the upper end It seemed to 
have been a single, unbranched stem ; at least no certain symp* 
torn of ramification appeared. The internal structure seemed 
to be uniform, or without any visible distinction of bark, wood^ 
and pith, or any trace of concentric layers. This singular spe- 
cimen may therefore be regarded as a gigantic member of the 
Cyperaces, or of some other family of the Monocotyledonous 
tribe, belon^ng to the earliest Flora of our world* The greater 
part of this curious specimen was preserved for Mr Ramsay of 
Bamton, the proprietor of the quarry; but some fragments 
were left, and these, fortunately, fell into the hands of the ac- 
tive and ingenious Mr Witham of Lartington. That gentle- 
man had thin sections cut, both transverse and longitudinal ; 
and when these are placed under the microscope, the structure 
of 8 monocotyledonous plant is distinctly shewn. Mr Witham 
sent a fragment to M. Auguste Brongniart, who has made such 
vegetable remains his peculiar study ; and he also proqounced 
the plant to have been monocotyledonous. At Mr Witham^s 
request, likewise, the substance of the stem was submitted to 
analysis by Mr William Nicol ; and 100 parts gave 

n2 
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Lime was, therefore, nearly as abundant in the fossil as silics 
in the containing sandstone rock. 

13. On Tertiary deposUes. — Marcel de Serres, in his inter- 
esting work on the Tertiary Deposites of the South of France^ 
maintains, that, in that quarter, the coarse marine limestcme 
(Calcaire grassier) and plastic clay abound. This, however^ 
is denied by Cordier, Uozet, and Bou^, who are of opinion, 
that these rocks are entirely awanting there, for there we have 
the Mediterranean basin, in which all the tertiary rocks are 
newer than the coarse marine limestone, and commence with the 
blue clay. The great basins of Wallachia, Bessarabia, GralUcia^ 
Hungary, Austria, Bavaria, and Switzerland, belong to this sys- 
tem. Indeed, Dr Boue remarks, in a letter to Professor Jameson, 
^ that the plastic clay, and coarse marine limestone of Paris, exist 
only at Paris, and, perhaps, also in England, and at a few points 
in Northern Germany, at Cassel, Helmstadt, Evessen, &c. 
Elsewhere no such formations exist, for all the lignite, or brown- 
coal deposites, in other countries, occur in the upper tertiary 
formations ; and all which Brongniart and others have classified 
as coarse marine limestone in various parts of Europe belong 
decidedly to the same upper tertiary formation, which is Boud^s 
second tertiary limestone, or the calcaire moellon of Marcel des 
Serres. The coral-limestone of the tertiary basins of Austria^ 
Hungary, and Gallicia, according to new observaticms, lies, not 
below, but above the blue sub-Appennine clay. This deposite. 
occurs in the same situation in the Manche, Tourraine, and 
Lower Brittany ; and the coral limestone of Vienna, according 
to C. Prevost, takes the same position in the tertiary series."" 

14. Chalk in the Untied States. — Dr Morton of Philadelphia 
has transmitted to Paris a Memoir on the Chalk and Green- 
sand he has dis ^ ^^e United States. It will appear in 
the Annales d< relies of Brongniart. 
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* 15. Number of Species of Fossil Shells vii the Paris Bcmn, — 
M. Desfaayes, in a note to the French Academy of Sciences, in- 

' timates, that the total number of species of fossil shells in the 

' Paris Basin determined until this time is 1200. 

16. More Caves containinff Bones of eoctinct Animals mixed 
with works of art. — M. Marcel des Serres has discovered several 
new caves, containing bones of extinct animals buried along with 
works of art. These caves, few in number, occur in the south- w^st 
^tfae department of Herault, at a short distance from the town of 
Size. The bones, which are very numerous, belong chiefly to 
the Ursus spelastis and Ursus arctoidetut. The works of art 
found along with these are fragments of very coarse and imper- 
fectly made pottery. All these bones and fragments of pottery, 
irregularly mixed together, are contained in a red mud, which 
also incloses small rolled fragments of rocks, of various kinds. 
This mud is analogous to that which occurs in other caves in 
different parts of Europe, and which contains only the remains 
of extinct animals. Dr Boue, we observe, has just read a com- 
munication on this subject to the French Academy. In 1823 
he found at Lahr, in what he considers marly diluvium, human 
bones. Cuvier, to whom these remains were shewn> agreed 
that they were human, but conjectured they might have been 
from aomie very ancient burying-ground. During the present 
year, our active friend has again visited this place, which is on 
the Rhine, and is more convinced than ever that they are of 
equal antiquity with the remains of antediluvian animals found 
in the same beds of marly diluvium, — while others contend, 
from the marl occurring on the banks of a river, that it may be 
of comparatively recent origin. As the subject will now under- 
go a thorough examination, it may be worth while to mention, 
that Schlotheim, Donati, Germar, Razoumouski, and Guittard, 
in their writings, mention their having found human bones along 
with remains of antediluvian animals. Cordier, we are in- 
formed, will soon publish a memoir on this curious subject. 

17. Natural History Society of Switzerland. — The first vo- 
lume of the Memoirs of the Natural History Society of Switzer- 
land is about to leave the press. It contains two very interest- 
ng memoirs on the Jura by Merian an 1 Rengger, one by Lusser 
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on the Umer Mountains, and also a description of the Booes of 
Kupfnach, by Schinz. 

18. Bones rfihe Palasaiherium in Mciasse.-^Uhe wity^gfrfir 
of Ballingen, on the upper Zurich Lake, contains bon^ and tMh 
of the Palseotherium. This sandstone, which is tertiiuy, and 
a variety of the mdiasse formation, was formerly referr^ to 
the secondary class. 

19* Geognogtical situation of the great dqposUe ^ Lead- 
glance and Calamme in Silesia, — ^It is now perfectly aacertai]^- 
ed, that this extensive deposite occurs in a. variety of the ^ifi 
limestone^ particularly abundant in fossil shells. Lead-glanoe 
also occurs in the shell-limestone of Wurtemberg and West- 
phalia, and calamine in the same formatioQ, in the Nekar drde 
in Baden. 

BOTAKY. 

20. Oak-Trees liable to he struck by Lightning. — ^In Den- 
mark, where there are considerable tracts covered with oak and 
beech trees, it is remarked, that the oaks are struck with l^t- 
ning twenty times for once the beeches are struck. It is oon- 
jectured by some observers, that this circumstance is to be traced 
to the forms of the two species of trees. 

21. Potato at a great height on the Mountain Orisaia.— 
MM. Schiede and Deppe, in a letter to Barcm A. Humboldt, 
giving an account of their ascent of the great volcano of Ori- 
zaba in Mexico, mention that they found the potato in a wild 
state, at a height of 10,000 feet above the level of the sea. It 
was about S^ inches high, with large blue flowers, and tubers 
en* potatoes the size of a hazel-nut. 

22. Method of detecting the aduUeratkm of 7%a.-— The Chi- 
nese frequently mix the leaves of other shrubs with thoae of 
the tea-plant ; this fraud is easily discovered by adding to an 
infusion of it a grain and a half of sulphate of iron. If it is 
true green tea^ the solution placed between the eye and the 
light assumes a pale bluish tint ; if it is Ichea tea, the solution 
is blue, inclining to black, but if it is adulterated, it shews all 
the colours, y **een, and hhck.-^Desmaresfs Chemie Re- 
creaAve. 

23. Cultu Mexico, — The Botanic Garden of 
jGeneva pos n of more than 600 varieties of 




Scientific Intelligence. — Botany. 199 

irioes, collected from different vineyards in France, Switzerland, 
1 Italy. In the month of November 1827, a selection of the 
it varieties was sent to Mr L. Aiaman, one of the principal 
proprietors in the Mexican United States. He planted them 
his lands in the state of Guanaxuato, and writes that a hun- 
d and five stocks are in full vegetation. He adds, that, on 
^ elevated plain of Mexico, the same inconvenience is not ex- 
;rieiiced in the cultivation of the vine which arrests its cultiva- 
an at Cayenne, and in several parts of the United States : 
unely, that the grapes of tlie same cluster ripen unequally, 
.t Mexico, they ripen tf^ether as in Europe, and it is to be 
resumed, that this cultivation, which was formerly prohibited by 
le Spanisli Government, might be established there, the climate 
sembling that of Murcia or Rome. If these hopes are realized, 
lit will be curious that the Botanic Garden of Geneva should have 
tn the means of furnishing these plants to South America. 
■Ji. will be recollected that it was the Paris garden that supplied 
Ufartinique with the coffee plants, from which originated all 4 
coffee plantations in America ; and that, in our own days, it 4 
sent the bread-fruit tree to Cayenne, where it is now exteiK \ 
Bvely cultivated. Facts like these, evidently demonstrate the i 
Impractical utility of these establishments, which are commonly 1 
JDoked upon as exclu^vely subservient to theoretical studies. 

ZOOtOGY. 

24. Periodical appearance of' s/toah of H€r7irigs, in Lodt % 
fioag. — Loch Roag, in the Western Islands, is one of the lari i 
gest arms of the sea called lochs. Its jaws'are about 6 miles 
vide, and it runs up through the island of Lewis for about 12 

Ijniles. The shores of the loch, following its windings, would 
jDeasure not less than 40 miles. In westerly gales, the Atlanlie 

,i^ell rushes into it with great fury ; but there are many little ^ 
tBlands in it, which aiford shelter to shipping, so that the loch -^ 
jbouods with places of safe anchorage. The finest and purest 
kelp used to be manufactured on the rocky shores of this 
k)ch, as evinced by its fetching at Newcastle generally a guinea 
per ton more than the kelp of any other Highland district, 
Befcffe the middle of the 18th century. Loch Roag was the 
most celebrated herring-fishery station on the north-west coast 
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of Scotland; the Loch Roag herrings being aooounted the 
largest and richest of all. Swedish vessels used to rendesvous 
in the loch, and buy up the herrings at 1 s. a crane, i. e. tt bond of 
green fish as taken out of the net. Soon after 1760, the her- 
rings abandoned Loch Roag, and for five and thirty years none 
were seen in it. About 1790, the shoals began again to revisit 
the loch ; and for several years after that date very large and 
fine herrings were taken in it, dpring the months of November, 
December and January. In the course of the season of 1794, 
no fewer than 90 sail of decked vessels entered the loch, and the 
whole herrings captured, wete bought up from the country 
fishers at the high rate of about half-a-guinea a crane* (Statis- 
tical Account of Scotland, vol. xix. p. ^S). About 1797 the 
herrings once more bade adieu to Loch Roag, and no shoal has 
entered its precincts till the present autumn, when, after the 
lapse of 32 years, their presence was again witnessed, to the 
great joy of the parishioners of Uig. Mr Alexander Campbell, 
light-housekeeper at Isle of Glass, writes to Mr Stevenson, dvil 
engineer, on 31st October 18299 ^^ There is this season a tolerably 
good fishing of herrings and cod on the east and west coast of 
Long Island : even in Loch Roag a quantity have been caught, 
where there have been no herrings for these thirty years past 
At that time back, this loch was the first in the Highlands for 
herrings of a large size.'' 

25. Notice of the Comparative Anatomist^ Bqjantis. — This 
unfortunate man was not only one of the most skilful anato- 
mists of our time, as is shewn by his great work on the Anato- 
my of the Tortoise — ^a work which has never been surpassed, — but 
was also deeply versed in the philosophy of this important de- 
partment of natural history. He died at Darmstadt, in 'the 
month of April 1827, in the vigour of life, at the age of fifty- 
one. His beloved wife, who watched and tended him with 
measureless afiection, was separated from him by a sudden death, 
an event which hastened his dissolution. His last hours were 
soothed by the devoted kindness of his sister. He suffered un- 
der a fistula of **^" '^-'^•k, which penetrated to his lungs, and the 
bones also we orroded. He could stand, but with 

the greatest ( ild not sit erect — and was almost 
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deprived of the use of his limbs ; and yet, in defiance of mental 
agony and bodily pain, he continued, and apparently with undi- 
minished vigour, his philosophic labours. The frightful disease 
he laboured under was caught at Wilna, in one of those dismal, 
oold, and damp apartments so often used for anatomical pur- 
poses. No biography of this remarkable man, as far as we 
know, has hitherto appeared. He was bom at Buchsweiller, in 
Alsace, at that time belonging to Hesse Darmstadt During the 
revolution he emigrated with his father, an ofiicer in the Hessian 
service, to Darmstadt, — studied at Jena, and afterwards was 
appointed Professor of Veterinary Medicine in the University of 
Wilna, of which, for twenty years, he was a principal ornament. 
In the year 1818 he returned to Germany, on a visit to his rela- 
tions and friends at Jena, Weimar, and Darmstadt^ with the 
title of University Counsellor, and Knight of the order of 
Wladmir. On his return, he took with him, from Jena, an 
engraver, Lehman, to engrave the plates from his own draw- 
ings, for his great work, De Anatomia Test Europ. Fol. for 
in Wilna there were no engravers, and the engraved plates 
had to be sent to Petersburgh to be cast off. These inconve- 
niences occasioned an expence of many thousand dollars, for 
which he received no return, as in the year 18^, fifty copies 
only of the work had sold. Six copies were sent to Britain; 
and of these, one copy reached Edinburgh. 

^. Royai Medal presented to Mr Charles BeU. — Our distin- 
guished countryman Charles Bell, whose very important and 
beautiful discoveries in regard to the nervous system have raised 
him to the highest rank as an original and profound anatomist 
and physiologist, has just received from the Royal Society of 
Ijondon the first royal medal, as a testimony of the important 
services he has rendered to science by his discoveries. 
. £7. Anatomical^ Physiological^ and Pathological Researches^ in 
regard to Veins. — M. Dupuytren has just made a very favour- 
ablie report to the French Institute, in regard to M. Breschet^s 
work on the veins of the bones. The veins of bones were entirely 
unknown about twenty years ago; at least they were only ad- 
mitted as a necessary consequence of the laws of organization, for 
no facts or researches had then proved their existence. It wa& 

4 
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about this time that MM. FJeury and Chaussier, and Breschel, 
discovered the veins of bones. For the first time veins were seen 
penetrating the ^ploe, under the form of canals, with osseous 
walls, equally incapable of dilatation, contraction, or change of 
place. It was discovered that llic blood could circulate in these 
canals, without the aid of the anion of their sides, but solely by 
the impulsion of the arterial blood into that of tlie veins, or by 
a kind of inherent power of absorption of this latter order of 
vessels. The veins of the flat bones of the cranium, of the 
shoulders, and of the pelvis, those of the ends of the principal 
long bones, were alone only known at that time, so that much 
remained to be discovered. Such was the stale of the subject 
when Breschet resumed researches which had been abandoDed 
for R long time. Breschet has confirmed all previous observs- 
tions, and traced veins through all the other bones in which tfcty 
Iiad not been detected. His investigations have made ub almost 
as completely acquainted with the veins of the bones as we are 
with the arteries of the bones. But Breschet has not confined 
his researches to the veins of the bones; he has extended them 
to the veins which serve to co-ordinate the first to the general 
venous system. Here we place his researches into the veins of 
the interior surface of the brain, of the surface and inteiior of 
the rachis, — labours which alone would have conferred higti 
distinction on many anatomists. Such is a general statement of 
the facts and discoveries which form the basis of this very orU, 
ginal work, now in the progress of publication. 

28. Ctoss of the Anas clangula and Mergus albellug— la. 
specter £iml)eck of Brunswick eTihibited, at the meeting nf 
naturalists in Berlin, a bird, which appears intermediate between 
the Anas clangula and Mergus albeUus. Some of the natural- 
ists present were disposed to consider it a cross of the two speda 
— others to view it as a distinct species. It was shot in the sum- 
mer of 1828, near to Brunswick. 

29- Remarkable Birth. — A few days ago, a poor man^s wife 
at Rowdle was confined, and attended by Dr Clark, She had 
three children : tl" '' ' natural ; the second had ibur hands and 
four feet. Th infants are all dead. The third 

died before the led from letter from Alexandn 
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Oniipbell, light-house-keeper at Isle erf' Glaus, to Mr Stevenson, 
engineer for Northern Lights. — 31i( October 1829. 

80. Thompamis Zoological Illustrations. — ^The third num- 
ber of Dr Thompson's " Zoolt^cal lUustrations and He- 
searches" is nearly ready for publication. It contains a memoir 
on the Cirripedes or Barnacles, shewing their deceptive charac- 
ter, the remarkable metamorphoses they undergo, and proving ' 
that they belong to the class Crustacea. The same number 
also contains observations on the genus Nebalia of the class 
Crustacea, with an illustrative plate. In volume 6th of the 
new series of this Journal, at page 398, we noticed from the 
2oolo^cal Journal, the discovery in the Caribbiean Seas, by Mr 
Landsdoun Guilding, of a new species of recent Encrinus. Mr 
Thompson, in the present number of his Illustrations, however, 
afi we arc informed, has proved it to be a Comatula, and m^n- 
tains that no crinoidal animal has been found since he discovered 
the Pentacrinus europa^us. We may add, that Heusinger, 
who is about to publish his observations on the Comatula; of 
the Mediterranean, is disposed to conwder Dr Thompson's Pen- 
tacrinus as a species of Comatula. i 

31. The third volume of' Poll's great work, and on ilte ani- 
mal of Argonauta Argo. — The well-known Professor Stefano 
delle Chiage, a scholar of Poli, will, we understand, publish 
the continuation of that celebrated naturalist's work under the 
title Poli Testae, utr. Sic, tom. lii., cum additameutis et anno- 
tationibus, Stephani delle Chiage. Carus, who paid Chiage a 
visit some time ago, saw several of the engraved plates of the 
work ; one of them, which displayed the shape, anatomy, and 
ova of the Argonauta Argo, he considered particularly interest- 
ing, because it exhibited, in embryo, within the ovum, the ru- 
diments of the shell in which the animal lives, by which the 
queetion, whether the debcate shell in which the animal lives is 
its own or one foreign to it, is most satisfactorily answered. 

32. Humming Bird and Insects at a grecU Iteight on the Vol- 
cano t^f Orizaba. — Schiede and Deppe, on their ascent of Orizaba, 
observed, at a height of 10,000 feet above the sea, the Humming 
Bird (Trochilus) flying round the orange-coloured flowers of 

the Castilligen. At a height between 14>,000 and 15,000 feet, , 

on the same mountain, above the r^on of grasses. Sic. they I 
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found, under a block of porphyry, many moths, aome dead, 
others alive, which appear to have been carried upwards into 
this snowy region by an ascending current of air. In the same 
dreary region, a live species of beetle was found, which, from 
its nature, must be considered a native of this lofty situation. 

33. Spur on the wmg of the RaHus Crew, — The wing of the 
RaUua Crex^ or Comcraik, is furnished with a spur, as is the 
case with a good many other birds mentioned in a former Num- 
ber of this Journal. 

34. An Electrical MoUtacou^ Animal, — Mr Calder mentioned 
to the A»atic Society of Calcutta, a molluscous animal, which 
has the property of giving electric shocks, like the torpedo and 
gymnotus ; but neither genus nor species of the animal is no- 
ticed. We hope Mr Collier will inquire «fter the animal, and 
let us know what it is. 

35. Species of Mussel exchuAvehf employed as Bait in the 
NewfimndUmd Cod Fishery, — The utility of the inhabitants of 
shells (shell-fish) to mankind is well known. The following 
fact, as it is connected with an important branch of commerce, 
is a further proof of the value of these animals in an econo- 
mical point of view. It was communicated to M. Sander Rang 
by Bellanger, the captain of a French frigate, and is inserted ia 
Sang^s valuable work on the Mollusca. The captain, endea- 
vouring to ascertain how it happened that the French cod-fishers 
on the Banks of Newfoundland were not so successful as the 
Americans, discovered that it was owing to these latter employing, 
as a bcut, the animal of a species of mya (mussel), which abounds 
on several parts of the American coast ; and he was the more con- 
firmed in the truth of this fact, by observing that the French 
fishers, towards the conclusion of the season, purchased from 
the Americans the remaining portions of their bait, in order that 
they might the more speedily complete their cargo. Bellanger, 
who is well versed in conchology, examined this mya very care- 
fully, and found that it was a species met with abundantly on the 
coasts of the French channel. To our readers interested in the 
kinds of bait used »" ♦be Newfoundland fishery, we recommend 
the perusal of '. ^ valuable communication, vol. t. 
of the New S^i al. 
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36. Improvement in the SmeUifig of Iron. — Heated air for 
blast furnaces has been used for some time at the Clyde Iron- 
Works, and with great success. Experiments have proved that 
iron is smelted by heated air, with three-fourths of the quantity 
of coals required, when cold air, that is, air not artificially 
heated, is employed for that purpose, while the produce of the 
furnace in iron, is at the same time, greatly increased. All the 
furnaces at Clyde Iron-Works are now blown with it. At these 
works the air, before it is thrown into the blast-furnaces, is 
heated 2^0° of Fahr. in cast-iron vessels placed on furnaces, si- 
milar to those of steam-engine boilers. It is expected that a 
higher temperature than 2^ will be productive of a propor- 
tionally increased efiect. But this is the subject of experiment 
It is supposed that this improvement will accomplish a saving 
in the cost of the iron in Great Britain, to the amount of at 
least L. 200,000 a-year. 

87. Artificial Ultramarine. — In preparing this pigment, we 
must be careful that the mass of silicated natron and alumina is 
as moist as possible. If it is too much dried before the addi- 
tion of the sulphur, we will wait in vain for the appearance of 
the blue colour ; even a greenish-blue tint will not shew itself. 
But one and the same mass affords difierent kinds of ultrama- 
rine, wtiich must be separated from each other by repeated 
washing. Gmelin remarks, that the success of the operation 
appears to depend on the co-operation of the Mr. — Hemistadt 
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1829, 

July 9. To £. Galloway, Southwark, for ^ improvemeots in steam-en- 
gines and machinery for propelling vessels.'* 
To J. Pebkiks, London, engineer, for ^' improvements in ma- 

cbinery for propelling steam-vessels.*' 
To T. Kelby, Wakefield, York, and H. F. BACON,.Leeds, *« for 
their new or improved gas-lamp burner.** 
4. To B. Crabtree, Halesworth, Suffolk, ^ for his machine or appara- 
tus for propelling carriages, vessels, and locomotive bodies.** 
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Julj 4. To M. KvowLXs, Suzrej, fin* ^ an impViyed method of coofltrueU 
log and fbrmiDg ceilings and partitioiis fbr dwdlii^^ 
houses, work-shops, or other buildings, in order to zeoder the 
same more secure against fire.** 

To G. K. ScuLTHomFX, Middlesex, gent for ^ impnrpementt on 
axles or axle-trees, and coach and other springs.** 

To J. C Bajtvixix, Bradford, Wilts, clothier, for ^ ImpnnremeDts 
in machinery applicable to dressing woollen doth.** 

8. To W. Ramssottox, Mandiester, for ^ impforements in power. 

looms for weaving doth.** 

To W. Lexsov, Birmingham, for ^ impvovements in hameas and 
saddlery, part of which improvements axe applicaUe to other pur- 
poses.'* 

To M. Poolk, Lincoln's Inn, Middlesex, for ^ improvements in 
harness and saddlery, part of which improvements are appHcaUe 
to other purposes.** 

To M. PooLK, Lincoln's Inn, Middlesex, for ^' improvements in 
the apparatus for raising or generating steam and currents of air, 
and for the application thereof to locomotive engines, and other 
purposes." 

9. To T. Salmox, Stoke-ferry, Norfolk, for «^ his improved malt. 

kiln." 
25. To G^ Straker, South Shields, for ^^ an improvement in ships' wind- 
lasses." 
To L. QuETiK, London, for ^^ his improved vehicle, or combina- 
tion of vehides, for the carriage or conveyance of passengers and 

To F. H. N. Drake, Esq. Colyton House, Devon, for *' improve- 
ments in tiles for covering houses, and other buildings.'* 

To J. Nicholls, Pershall, Stafford, for " improvements in the lever, 
and the application of its power." 

To J. Bates, Bishopsgate Street, merchant, for <^ his improved me- 
thod of constructing steam-boilers or generators, whereby the 
bulk of the boiler or generator, and the consumption of fuel, are 
reduced. 
30. To J. Hutchinson, Liverpool, for " improvements in machinery 
for spinning cotton, silk, linen, woollen, and other fibrous sub- 
stances." 
Aug. 1. To J. Bates, of Bishopsgato Street-within, for " his new process 
or method of whitening sugar.*' 
3. To N. JocELYK, London, late of North America, for " improve- 
ments in the preparation for manufocture of blank forms for 
bankers* checks, bills of exchange, promissory-notes, post-bills, 
and other similar instruments, or securities for the exchange of 
payments of moneys, by which forgeries and alterations in the 
same are prevented or detected.'* 
5. To J. Bailey, Leicester, fi:ame«smith, for " improvements in ma- 
chinery for making lace." 
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Lift of Patents granted m Scotland Jrom l&A September to 

6th December 1889. 

1829, 
Sept 16. To William Tool of the parish of St Michael on the Mount, in 
thecitj of Lincoln, smith, for ^ certain improvements in ma- 
chinery for propelling vessels, and giving motion to miUs, and 
other machinery." 
23. To Elijah Gallowat of King Street, in the burgh of Southwark, 
engineer, for ^^ certain improvements in steam-engines, and in ma- 
chinery for propelling vessels ; which improvements are appli- 
cable to other purposes.** 
To Joseph Ange Fomzi of Upper Marylebone Street, in the 
county of Middlesex, Esq. for '^ certain improvements on, or ad- 
ditions, to fire-places.** 
To John Tucker of Hammersmith, in the county of Middlesex, 
brewer, for ^^ certain improvements in the construction of can- 



non.*' 



To David Lawrekce of Strood, and John Ceun dwell of Ash- 
ford, gunmakers, both in the county of Kent, for ^^ certain im- 
provements in apparatus to be applied to fowling-pieces, and other 
fire-arms, in place of locks.** 
25. To Joshua Bates of Bishopsgate Street-within, in the city of Lon- 
don, merchant, for an invention, in consequence of a communica- 
tion made to him by a certain foreigner residing abroad, *'*' of a 
new process or method of whitening sugars.** 
To Joshua Bates of Bishopsgate Street-within, in the city of Lon- 
don, merchant, fi)r an invention, in consequence of a communica- 
tion made to him by a certain foreigner residing abroad, ^^ of an 
improved method of constructing steam-boilers or generators, 
whereby the bulk of the boiler or generator, and the consumptiao 
of fiiel, are considerably reduced.** 

Oct. 28. To Boss TVikans of Yemon, in the county of Sussex, and of the 
province of New Jersey, in the United States of North America, 
presently residing in London, for ^^ certain improvements in diml^ 
nishing friction in wheel-carriages, to be used on rail-roads ; ai^ 
which improvements are applicable to other purposes.*' 
To William Shand of the Bum, in the county of Kincardine; Esq. 
for ^ a certain improvement or improvements in distHlation.'* 

Nov. 3. To William Rodgee of Norfolk Street, Strand, in the county of 
Middlesex, Lieutenant in the Navy, for ^' certain improvemenU 
in the construction of anchors." 
6. To Chabi ^b Sturtevant of Hackney, in the county of' 

Middl* for ^ certain improvements in the pro- 

cess of 1." 
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Biographical Memoir of Sir Benjamin Thomson, Count 
Rumford. By Baron Cuviek*. 

jSbnjahin Thomson, more commonly known by his German 
title of Count Rumford, was bom in 1753, in tlie English Co- 
lonies of North America, at a place then called Rumford, and 
at present Concord, belonging to the State of New Hamp- 
ahire. His family, which was of English origin, cultivated 
nme lands there ; and he himself has said that he should pro- 
bably have remained in the humble condition of his parentis 
had he not in childhood been deprived of the littb means they 
were able to bequeath to him. Thus, like many other eminent 
literary characters, it was to early misfortune that he owed his 
subsequent good fortune and celebrity. 

Hia father died young. His mother having married again, 
he was separated from her by his stepfather; and his grand- 
hther, from whom alone he had any thing to expect, had dis- 
posed of all that he possessed in favour of a younger son, and 
left litm in almost complete destitution. 

There is nothing more calculated to induce a premature de- 
velopment of intellect than such a condidon as this. The young 
Thomson attached himself to a clergyman of learning, who un- 
dertook to prepare him for the mercantile profession, by giving 
him a smattering of mathematics. But the good minister also 
* Bead tn the Iniilitut« of France. 
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spoke sometimes to him of astronomy, and his lessons in that 
science benefitted his pupil more than he had foreseen. 

The young man brought him one day the plan of an eclipse, 
which he had traced according to a method which had suggest- 
ed itself to him on reflecting upon his master^s discourses. It 
was found to be singularly accurate, and this success induced 
him to abandon all for science. 

In Europe, the sciences might have afibrded him some re- 
compense ; but, at that period, there was qoim in New Hamp- 
shire. Fortunately for him, he had obtained from nature what 
ensures a favourable reception at all periods and in all countries, 
a fine figure, and dignified and gentle manners. They procured 
for him, at the age of nineteen, the hand of a rich widow ; and 
tfab poor scholar, at the moment when he least expected, be- 
came one of the great personages of the colony. 

His good fortune was not of long duration. The disccmtent 
which the eondnct of the Ministry and Parliament had, for tefi 
years past, so imprudently cherished, now rose to the greatest 
esctremity. The Government resolved on war, and New Hampi- 
shiie was destined to be its first seat. 

In the night ci the 18th April 1T759 the royal troops, marth- 
tng from Boston, after having fought a first battle at Lexington, 
{HYKeeded toward Concord ; but, being presently assailed by a 
furious multitude, were obliged to betake themselves to their 
garriflOQ. Mrs Thomson^s £Emiily was attached to the govern- 
ment by important offices. Her hudband, young as he was, 
had himself received from it some marks of confidenee. His 
personal opinions, besides, led him to support the goinernment 
Thus it was natural that he should join the ministerial party 
with all the fervour of his age, and freely participate in its 
chances. He therefore retired to Boston with the army, ami in 
such haste, that he was obliged to leave at Concord his wife^ 
who was hx advanced in pregnancy. Having afterwards to 
move from place to place, he never saw her again, hmt w^ if 
until after a period of twenty years that he met the daughter ts 
which she gave ' ' ^ a few days after his departure. 

It was unc ^vil of not less magnitude to figbt 

against his co lerhaps he did not view it as such, 

and that evil } it, without venturing to impute to 
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J any blame. During the cruel period from which we have 
jflBt emerged *, when almost all the states of Europe saw their 
I lUzens serving under opposite colours, each asserted that he 
ipw fighting for his country ; and the chance of arms itself, 
vhich is the universal umpire, has not terminated this kind of 
eoDtest. Fortunately, honour and fidelity are points respecting 
which there are no disputes, and in those happy moments, when 
nuon, induced by exhaustion, at length puts an end to the 
bloody quarrels of nations, honour and fidelity rally all the vir-> 
toons and brave. 

Mr Thomson remained firmly attached to the royal govern- 
ment, and served it with courage and address, whether in the 
Md of battle or in the cabinet ; but he did not participate in 
dl the mad schemes of some of its partisans. Those against 
vliom he fought always respected him, and of this feeling he 
leoaved a very honourable proof at the end of the war, when 
Mveral cities of the United States sent him urgent invitations to 
return. 

It is well known that one of Washington's first exploits was 
to compel the English troops to evacuate Boston, on the 24th 
Mairii 1T76. Mr Thomson was employed to carry the news of 
duB unfortunate afiPair to London. Missions of this kind are 
AM generally such as procure rewards ; but the prepossessing 
i^ipearance of the young ofiicer, and the accuracy and extent of 
the information which he gave, made a favourable impression 
On Lord George Sackville, then Secretary of State for the 
American department, and so celebrated for the misfortunes of 
Ufs jBdministration. He thought he had made a good acquisi- 
tion by attaching such a man to his oflice, and having received 
dMmdant proofs of his talents and fidelity, raised him, in 1780, 
l# the important post of under Secretary of State. 

^hfe appointment would have been a very advantageous one 
Bfider a more able minister ; but Mr Thomson soon experienced 
Ate most painful feeling that can affect an honourable man, that 
of the incapacity of his benefactor. The royal army seemed 
eondemned to every kind of misfortune. Public opinion pro- 
QdlUK^ more decidedly against the ministers. To the re- 

• The period of the Revolution. 
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tim. wnn added, n jdwatjrs . Impfmm whm wakte fbw MiiM| 
inooanfiiL' Mr. TVwiwff tMrliuBidC aboBt tovkiMBaillliti 
fdigeet of iome of tbcBe imputatMNML . HBpflMa««d-il«Mk4li 
pence GMiie en only be senred with hooour ,lqr mMvIiIMI 
Ike peril of oiie*t lifie, and he returned to the aipif^iHHMFfli? 
o lrt fijtt fJ f iff flnwimaiid fnf e diTiiinni Tfaiimeettbe'aeirtHiMrife 
mmtoflTBS. The EngliA wege-confaed » Cherie^rpBiwA 
redueed to a. war- of. posts. Mr ThonMoi'wi ntgiiwaid iwlaiif 
Tally, led it m several eneoimters, and had still. 
tM?t eiKMigh .^ Aw$^ng n\Mng hoaadf Itt'llieiCocme.af 
wnnu that he was anoraitod to eootribute 'to the daCaMirfl 
Jamaica, then thnatenedby the oonbined fleets ^oCiBnapiiMk 
Speia ; hut the defeat of Count da. Giwse averted 1kmiimt0 
and soon after peace was pmrlsimrfl^ irhinh put erlgssLlhiuMl 
Thoaoson^s mffitary careec. . * . <• j'iH.w 

. Nothing could have happened, to hinir^ — rf'TTjitr. nl. M fc 
inclinations and hopes of advancement He was tUs^ jpeanMl 
agp^.hdd the rank ef cotead, ciyyed a: hi#i d^g^e;afta<|i<s^ 
tifln, and was ardently attached to hfa ;|imfffiaerai -'{Sbui 
dered war so peculiarly suited to his gemus, that SQSmg no sp^ 
peerance of it aaywhere excepting between Austria and tbs 
Turks, he determined on offering his services to the Esi* 
peror. But his good destiny had decided differently from iut 
indinatioD. When at Munich, on. his jouniey, hefiNmd an op? 
portunity of entering into a more advantageous although naaa 
padfic service. The ideas of his* earlier years. revived, and .hi 
was soon brought beck to the sciences and the application of 
them, as to his true vocation* 

. He had never aitirely forsaken them. In ITH, at the ano^ 
mencement of his residence in London, he had made curious c»i 
periments on the cohesion of bodies. In 1778, he had unda^ 
takenothers on the force of gunpowder, which procured him ad* 
mittance into the Royal Society ; and, in 1779, he had en^iatksi 
in the English fleet, chiefly .vrith the view of. repeatii^ .hia €ak 
periments on a great . scale. But, perhaps, amid the distia»» 
tions of his military station, and even in the lasure of a private 
ccMddition, he would only have made iscdated trials, without a 
constant object, and without great results. He looked upon die 
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:s from a new point of view, when he required their os- 
lUtmice in a great military and civil administration. The states- 
remembered that he was a natural philosopher and geome- 
Hician. His genius had assisted in establishing his credit ; he 
iployed his reputation to second hia genius ; and in this man- 
each new service that he rendered to the country which had 
led him to itself, produced some discovery, and each dis- 
covery that he made enabled him to render some new service. 

It was the late king who gave Mr Themson lo Bavaria. 

-The young colonel, on his way to Vienna, passing through 

Strasburg, where the Prince Maximilian de Deux-Ponts, after- 

wirds Ring of Bavaria, commanded a regiment, presented him- 

brif at parade on horseback, and in his uniform. At this time 

B whole conversation of the military turned on the American 

mpaigns. It was natural for them to be desirous of hearing 

Cnglish officer speak on the subject ; he was therefore intro- 

iced to the prince, when some French officers were present, 

irtio bad served in the opposite army. The manner in which he 

described what he hod seen, the plans he showed, the origin^ 

las he threw out, were a proof that Mr Thomson was a man 

no ordinary acquirements ; and the prince, knowing that he 

f'mm to pass through Munich, gave him strong recommendations 

' lo his uncle, the reigning elector. 

Charles Theodore, who, from being a mere prince of Sulz- 
iMch, had become, by the successive extinction of the chief 
iksoches of the Palatine house, sovereign of two electorates, was, 
ifa many respects, worthy of this favour of fortune. He was a 
^tan of intellect and education, and displayed a taste for science, 
tod for all that announced greatness of mind : he encouraged 
itfte arts in his dominions, built beautiful palaces, and founded 
lAe Academy of Manheim. If he did not adopt in his govem- 
Ikient those maxims of philanthropy and toleration which now 
]VevBil in the counsels of princes, it is to be attributed to the 
tooch in which he received his education, an epoch in which 
■IiOuis XIV. passed in Germany for the model and ideal of a 
perfect monarch. We have already said, and we shall see 
'Mill more plainly in the sequel, that Mr Thomson's ideas were 
ivuch of the same nature. He could not therefore fail to esteem 
Elector, nor the Elector him ; and, in fact, after the first 
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. fie UiMriUy ibnfiwi^ "npidfy to Vmhn^ -PP^! 
MhinitD LoridNMiL te dhftiia MmiMMi tif MBtr into the 
of Bhwu^ Tfait mi fTMitad to biB^ irilbtftltt^^ 
totirfltttiQnoiiliiepiitofJutgov«v«ac^ . XJllMwit 
Uaiy tod attomd Jya the Ivlf.^ Iwtaigipgto 
hefelHBedtiU thepviSodtff liMiltolL i '.. - • . «.';d: v'r> i| 
To lliu f riiiiiliJini iHi nriil iniiiiml aJi^Mtairai if iriMdii 

4eKr Bo^Hn Tbomna (finr k im vidi .tbw^ 

toud^l»v«be0BMttM^MafllaaaaMn lfciitih»i,.wwi»4 toil iWjft 
Aon die fimsn of the atw world. The eloctor^ Chirieii5BJiwi» 

oraBdi of fltste. end fiiuleDeBC-tfMiml of !■• enniik* fBEfeae^J 
wrad forUadiedeeaBilieiiBaf.die tooeiedc^ 
ceuM die sUUutoi of those of Bevwie did not ^hen^lpenpit hil| 
ednnsfion to diem. Lasdy, in the xnlenffil hetwem the fdkoth 
of die Emperor Jo6^^ and the coronatioii of Ijeopold IL9 the 
Elector took advantage of the right whioh his fimctjonfli e9.vtGar \ 
of die empire, gave him, to raiae 8ir Beajaiitfii to the digpD^ of 
Count, by the name of die district of New Hampabito i^ whiob 
he was bom. 

Count Rumford has aometimeB been bhuased for 4ie imppri- 
anoe which he. seems to have attadied to dia(iactioA9» to wJUoh 
fais veal merit might have rendered him indifferent. They who 
have done so, however, have not suffieiendy ccmideied his 
ttt nation. Formeriy, a title without birth wis of 00 eatioutioD 
emoiig us ; but it is ftot so in £ngland« whone the 4ide» ,lis it 
were, metamorphoses the man, or in Germany^ wlieye one s^ 
dom receives a great office widiout, at the same time, iMfRviag 
a corresponding title. Count Rumford, theiefore, . mjight thiirfL 
this custom necessary for the maintenance of a vesfieot wfakh he 
knew how to- render 10 use&l. We have, beodea seen, by a 
recent experiment made on the great sea]e,,diat aome^ not being 
phiknophers enough to refuse titles when chance oiKred ihem, 
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and otben being apporantly too much io to think that tides 
were worth the trouble of being refuted, every body aoo^ted 
them. We do not therefore condemn Count Rumfonl for h«^ 
▼ing done like all the world ; we evoi pardon beforehand those 
who may imitate him in this respect, provided they imitate him 
in other respects also. 

His new master not only procured honourable distinctions for 
him, but also confided to him a real and very extensive power, 
by uniting in his person the administration of war and the di« 
rection of the police ; and his reputation, bendes, soon gave him 
a great influence over all parts of the government 

Most of those who have been led to power by the course of 
events, arrive there already misled by public opinion ; they 
know that they will infallibly be called men of genius, and that 
they will be celebrated in prose and verse, if they succeed in 
changing in some pmnt the forms of the government, or extending 
a few leagues the territory in which this government is exercised. 
Is it therefore surprising, that internal commotions and external 
wars incessantly disturb the repose of men P It is to themselves 
that men ought to look. Fortunately for Count Rumford, Ba- 
varia coidd not at this period hold out these temptations to her 
ministers. Her constitution was fixed by the laws of the em-^ 
pire, her frontiers by the great powers that surrounded her ; and 
she was reduced to the condition, which most states find so b«d, 
of confining all her cares to ameliorating the condition of her 
people. 

It is true that she had much to do in this respect. Her so« 
vereigns, enriched at the period of the religtous wars, in conse- 
quence of their zeal for Catholicism, had long carried the marks 
of this zeal far beyond what an enlightened Catholicism requires ; 
they encouraged devotion, and did nothing for industry ; there 
were more convents than manufactories in their territories; the 
army was almost reduced to nothing ; ignorance and idleness 
predominated in all classes of society* 

Time does not permit us to mention all the services which 
Count Bumford rendered to this country and its capital, and we 
are obliged to limit ourselves to a few of the more remarkable. 

He first occupied himself with the army, in the organization 
of which, a peace of forty years had allowed gross abuses to be 
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introduced. He found means of removing the soldier from tfie 
ill-treatment of ofRcers, and of adding to his comfort at the 
time that he diminished the expenses of the state. The equip- 
ment of the troops, their clothing and head-dress, became more 
suitable and more convenient. £ach regiment had a garden, 
where the soldiers themselves reared the vegetables which they 
required, and a school in which their children received the ele- 
ments of education. The military discipline was simplified ; the 
soldier was brought nearer to the citizen ; the privates had more 
facilities aiTorded them of becoming oificers ; and a school was 
at the same time established, in which young men of family 
might receive the most extensive military education. The ar- 
tillery, as being more connected with the sciences, chiefly at- 
tracted the regard of Count Rumford, who made numerous 
experiments for its improvement. Lastly, he established a 
workhouse, in which were manufactured, with regularity, all 
the articles necessary for the troops — a house which, at the same 
time, became in his hands a source of improvement in the pobce 
still more important than those which he had introduced in the 
army. 

After what we have said of the slate of Bavaria, it will easily 
be conceived that mendicity must there have become exces^ve ; 
and it was in fact asserted, that, next to Rome, Munich had the 
greatest number of be^ars of any city in Europe. They oh. 
structed the streets, divided the stations among each other, sold 
or inherited them as one does a house or a farm. Sometimes 
they were even seen to fight for the possession of a post or 
church-door ; and, when opportunity presented, they did not 
refuse to commit the most revolting crimes. 

It were easy to find by calculation that the regular supprat of 
this mass of wretches would cost the public less than the pre- 
tended charities which they extorted from it. Count Rumford 
had no difficulty in perceiving this ; but he saw, at the same time, 
that to extirpate mendicity, something more was necessary than 
to prohibit it ; that but half of the work would be done by arrest- 
ing the mendican'" — "' feeding them, unless thdr habits were 
changed, unlese '>rmed to industry and order, 

unless there wei the people a horror of idleness, 

and of the lamra «s which it induces. 
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His pifin, therefore, embraced physics and moralB. He pon- 
dered il long, proportioned all its parts to each other, and to 
the laws and resources of the country ; prepared with vigour 
and in secret the details of its execution, and, when all was 
ready, directed it with firmness. 

On the 1st of January 1790 all the beggars were led to the 
magistrates, and it was signified to them that they would find 
in the new workhouse whatever was necessary for their subsist- 
coce, but henceforth they were prohibited from begging. 

In fact, there were provided for them materials and tools, 
brge and well heated rooms, wholesome and cheap food. Their 
work was paid by the piece. At first it was imperfect, but they 
aoon improved. The workmen were classed according to their 
^ugress, which also facilitated the arrangement of the products. 
Their employment was to produce clothing for the troops. At 
Ifae end of some time there was an overplus, which was sold to 
tbe public, and even to other countries, so that ultimately there 
was an annual profit of upwards of 10,000 florins secured to 
tbe state. 

The whole establishment was, at the commencement, amply 
supported by voluntary subscription, in which all classes of the 
inhabitanls were made to feel interested, and which was much 
inferior to the sum of the alms that were formerly given. 

And to change in this manner the deplorable condition of a 
dc^aded class, nothing was required but the habit of order and 
judicious management. Those wild and distrustful beings 
yielded to the dispositions that were manifested to promote their 
wellbang. It was, says Count Rumford himself, by rendering 
diem ha[^y, that they were taught to become virtuous. Not 
even a child received a blow. Still more, the children were at 
first paid merely for looking on the work of their companions, 
sad they soon came weeping to implore that they also should 
be Bet to work. Some praises properly bestowed, some band- 
■omer dresses, recompensed good conduct, and excited emula- 
tion. The spirit of industry was roused by self-love, for the 
aprings of the human heart are the same in the most opposite 
tonditions, and the equivalent of a cordmi of nobility exists 
even in the lowest grades of society. 



fl8 Bicgraphical Memoir cf Count ttwi^brd. 

It WSB not, howerer, the mendicanti alone whose oondkkm 
was ameliorated. The bashful and honest poor were also ad- 
mitted to ask woric and food. More than one woman of rank 
that had fallen into misfortune, obtained flax and soup from the 
commissioners, without being ever questioned, and among the 
brave of the Bavarian army, there were many who wore clothes 
that had been spun by a noble and delicate hand. 

The success was such that not only were the poor completely 
succoured, but their number was greatly diminished, because 
they learned to support themselves. In one wedc two thousand 
five hundred had been re^tered, and some years after they 
were reduced to fourteen hundred. . They even learned to feel 
a sort of pride in relieving their old companions^ and nothing 
prevented better their asking alms, than having enjoj^ the 
pleasure of bestowing them. 

Although Count Rumford had been directed in his operaticms 
more by the calculations of a politician than by the impulses of 
a man of feeling, he could not help being truly moved at the 
sight of the change which he had effected, when he beheld on 
those countenances, formerly shrivelled by misfortune and vice, 
an air of satisfaction, and sometimes even tears of tenderness 
and gratitude. During a dangerous illness he heard a noise 
under his window, of which he enquired the cause. It was a 
procession of the poor who were going to the principal church, 
to implore of heaven the safety of their benefactor. He con- 
fessed himself that this spontaneous act of religious gratitude, 
in favour of a person of another communion, appeared to him 
the most affecting of recompenses ; but he did not dissemble 
that he had obtained another, which will be more lasting. In 
fact, it was in labouring for the poor that he made his most 
important discoveries. 

M. de Fontenelle said of Dodard, who, in rigorously observ- 
ing the fasts prescribed by the Church, made accurate experi- 
ments on the changes which his abstinence produced in him, 
that he was the first who had taken the same path for getting 
to heaven and the academy. Count Rumford may be associated 
with him, if, as may be believed, the services rendered to men 
lead to heaven as surely as the practices of devotion. This 

4 
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much is ceruia, however, ihat it was to his benevoteDt echem^B 
that he was indebted tor the glory which his Dame will possess 
in the history of phy^s. 

Every one knows that the object of his finest experiinentB was 
the nature of heat and light, as well as the laws of their propa- 
gation ; and in tliis, what interested him was, to know how to 
feed, tlotbe, warm, and light with economy, a great assemblage 
of men. Pie first eng^ed in comparing the heat of diftereut 
Jcinds of clothes. This, as is well known, is not an absolute 
heat, and we only mean by it the property of retaining that 
which is generated by our bodies, and of preventing its dissipa- 
tion. Count Ritioford enveloped thermometers raised to a 
higher temperature than die mr with various substances, and 
observed the time they took in returning to a state of equili- 
brium. He arrived at this general result, that the principal re- 
tainer of heat is the air between the fibres of substanceB, and 
that these substances furnish clothes so much the warmer, the 
more they retain the air heated by the body. It is thus, and it 
will not fail to be remarked, that Nature has taken care to clothe 
the aoimals of cold countries. 

Passing then to tlie examination of the most effectual means 
of economising fuel, he saw in his experiments that flame in the 
open air gave little heat, espedally when it was not rapidly agi- 
tated, and did not strike vertically the bottom of the vessel. 
He also observed that the vapour of water conduced very Uttle 
to heat when it was not in motion. Chance gave him the key 
of these phenomena, and opened up to him a new path of in- 
quiry. Casting his eyes on tlie coloured liquor of a tliermo- 
meter, wbix:h was cooling in the sun, he perceived in it a con- 
Btant motion, which continued until the thermometer had fallen 
to the surrounding temperature. Some powders which he dif- 
fused in liquids of the same specific gravity, were also agitated 
whenever the temperature of the hquid changed, a circumstance 
vbicb announced continual currents in the liquid itself. Count 
Aumford came to think that it was precisely by this transporta- 
tion of molecules that tlie heat was distributed in the liquids, 
which by themselves would have allowed very little caloric to 
paes. Thus, wlien the heating commences below, the warm 
nwlecules, becoming hghter, ascend, and the cold molecules are 
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precipitated to the bottom to be heated. This he verified by di- 
rect and ingenious experiments. So long as only the upper 
part of a column of liquid was heated, the lower part did not in 
sny degree partake of the heat. A piece of red hot iron plunged 
in oil to a short distance from a bit of ice which lay at the bot- 
tom, did not melt a particle of it. A bit of ice kept under boil- 
ing water was two hours in melting, wliile at the surface it melted 
in three minutes. Whenever the internal motion of a liquid 
was arrested by the interposition of some non-conducting sub- 
stance, the cooling or heating, in a word, the equilibrium, was 
retarded in it. Thus feathers or hair would produce the same 
effects in water as in air. 

As it is known that fresh water is at its maximum of deaatj 
at seven degrees above the freezing point, it becomes lighter a 
little before freezing. It is for this reascoi that ice always forms 
at the surface, and that once formed, it preserves the water 
which it covers. Count Bumford found in this property the 
means by which nature preserves a little fluidity and life in the 
countries of the north ; for, if the communication of heat and 
cold took place in fluids as in solids, or only in fresh water as in 
other liquids, the streams and lakes would quickly be frozen to 
the bottom. 

Snow, on account of the air -which is mingled with it, was, in 
his eyes, the mantle which covers the earth in winter, and pre- 
vents it from losing all its heat. He saw in all this distinct 
precautions of Providence. He saw the same in the property 
which salt water possesses, the reverse of that of fresh water, by 
which, at all degrees of temperature, its molecules are preci[N- 
tated when they are cooled ; so that the ocean, being always tem- 
perate at its surface, softens the rigour of the winters along the 
shores, and warms again, by its currents, the polar climates, at 
the same time that it cools those of the equator. 

The interest of Count Rumford's observations, therefore, ex- 
tended, in some measure, to the whole economy of nature in our 
globe, and perhaps he made as many cases of those relations 
to them which he perceived in general philosophy, as of their 
utility in public an rwvnomy. 

Their mere ann ;t have made my hearers an- 

ticipate this utility here is no one who does not 
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know their effccls from experience. Il was by a regular appli- 
cation of these discoveries, that Count Rumford constructed 
fire-piaces, furnaces, and caldrons of new forms, which, from 
the hall to the kitchen and the workshop, have reduced the 
consumption of fuel by more than a half. 

When we fancy to ourselves those enormous chimneys of our 
ancestors, in which whole trees were burnt, and which almost 
all smoked, we are astonished that the simple and sure improve- 
ment of Count Rumford was not sooner devised. But there 
must be some difficulty concealed in all those things which are 
found out so late, and which we call so simple when once they 
are discovered. 

The improvements which Count Rumford made in the con- 
struction of kitchens, will have a more important, although a 
somewhat more tardy result, because somewhat more firm foun- 
dations must be laid for their first establishment The unfor- 
tunate cook himself, at present half roasted by the heat of his 
fire, will be enabled to operate calmly in a mild atmosphere, 
with an economy of three-fourths for fuel, and of one-half for 
time; and Count Rumford did not consider as of small importance 
this ease procured for those who prepare our food. As the same 
quantity of original matter furnishes a much greater or a much 
smaller quantity of nutrition, according as it is prepared, he 
looked on the art of cookery as equally interesting with that 
of agriculture. He did not confine himself to the art of cook- 
ing food at little expense, but also bestowed much attention 
on that of composing it. He distrovered, for example, that 
the water which is incorporated with food becomes itself, by thb 
mixture, a nutritive matter ; and he tried, of all the alimentary 
substances, to find out that which nourishes most and at the 
smallest expense. He even made a study of the pleasure of 
eating, on which he wrote an express dissertation; not assuredly 
for himself, for his moderation was excessive, but in order also 
to discover the economical means of increasing and prolonging 
it, because he saw in it an intention of nature to excite the or- 
gans which are to concur in digestion. 

It was by thus judiciously combining the choice of substances, 
with all possible economy in the art of preparing them, that he 
was enabled to support man at so little cost, and that, in all 
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dhrfliced oomitiies, bis name is now oonnected inth the moit 
efficacious aids that industry can recdve. Tins honour waodk 
excels those which have been decreed to the Apiduaesof aDdat 
and modem times ; I would even venture to say, to many mai 
who have been celebrated for discoveries of a higher order. 

In one of his establishments at Munich, three women w&e 
suffident to prepare a dinner for a thousand persons, and they 
burnt only ninepence worth of fuel. The kitchen which he con- 
structed in the Hdpital de la Pieta at Verona, is still more per- 
feet, there being burnt in it only the eighth part of the wood 
which was formerly consumed. 

But it was in the employment of steam for heating, thai 
Count Rumford, so to speak, surpassed himself. It is known 
that water kept in a vessel which it is unable to burst, acquires 
an enormous heat. Its vapour, at the moment when it is 
let loose, carries this heat wherever it is directed. Baths and 
apartments are thus heated with wonderful quickness. Ap- 
plied to soapworks, and especially to distilleries, this method 
has already enriched several manufacturers of our southern de- 
partments ; and in the countries where new discoveries are more 
slowly adopted, it has afforded immense advantages. The brew- 
houses and distilleries of England are heated in this way. In 
them a single small copper cauldron boils ten large wooden 
vats. 

Count Bumford went so far in these improvements as even 
to economise all the heat of the smoke, which he only allowed 
to issue from his apparatus after it had become almost perfectly 
cold. A person justly celebrated for the elegance of his mind^ 
said to him that he would soon cook his dinner with his neigh- 
bours smoke. But it was not for himself that he sought economy. 
His varied and often repeated experiments, on the contrary, cost 
him much, and it was only by dint of lavishing his money, that 
he taught others to save theirs. 

He made nearly as many researches on light as on heat, and 
among his results, the following observations are prindpally 
worthy of notice ; that flame is always perfectly transparent and 
permeable to the light of another flame ; and that the quantity 
of light is not in proportion to that of the heat, and that it does 
not depend, like the latter, upon the quantity of matter burnt? 



BkgnfAkal Memoir of CakrU Sumfifrd. . ttS 

l«t«tl«rupc«th«vivacUie.aftheca«b«doo. Byo«»by% 
these two obsenrations, be invented a lamp with several panil- 
kl wioks, the flames of which, mutually exciting each otbtr, 
without allowing any of the rays to be lost, are capable of pro- 
ducing an unlimited mass of light. It is said, that when it was 
lighted at i^uteuil, it so dazzled the lamp-maker who had con- 
structed it, that the poor man was undble to find his way hoow, 
and was obliged to pass the night in the wood of Boulogne: 

I deem it superfluous tp mention how he varied and adapted 
to all sorts of uses the difierent instruments that are employed 
for lighting. The Rumford lamps are not less difiiised nor less 
popular than the chimneys and soups of the same name. This 
is the true character of a good invention. 

He determined, by physical experiments, the rules that ren- 
der the oppositions of colour agreeablei Few fine ladies imagine 
that the choice of a border, or of the embroidery of a ribbon, 
depends on the immutable laws of Nature, and yet such ie the 
fact. When one looks steadily for some time at a spot of a 
certain colour on a white ground, it appears bordered with a 
di&rent colour, which, however, is always the same with reUu 
tion to that of the spot This is what is called the complement 
tary colour ; and, for reasons which it were needless to develope 
here, the same two colours are always ccnnplementary to eaich 
other. It is by arranging them that harmony is produced, and 
the eye flattered in the most agreeable manner. ^ Count Bum* 
ford, who did every thing by method, disposed, aocordnig to 
this rule, the colours of his furniture, and the {deasing effect of 
the whole was remarked by all who entered his apartments^ 

Continually struck, in all his labours, by the wonderful phe- 
nomena of heat and light, il was natural for him to attempt a 
general theory respecting these two great agents of nature. He 
conadered them both as only efiects of a vibratory motion hnpres^ 
sed on the molecules of bodies, and he found a pnoof of this 
in the continual production of heat which takes place by frietiott* 
The firing of a brass gun, for example, putting water in a short 
time into a state of ebullition, and this ebullition lastiiig as long 
as the motion which produced it,, he found it difficult to con- 
ceive how, in such a case, matter was disengaged, for it would 
require to be inexhaustible. 
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He moreover proved, better than any person, that heat ba« M 
weight. A phial of spirit of wine, and another of water, ifr 
mained in equilibrium after the congelation of the latter, althougfa 
it had lost by this, caloric enough to raise the same weight of 
gold to a white heat. 

He invented two singularly ingenious instruments. The one, 
which is a new Calorimeter, serves to measure the quantity of 
heat produced by the combustion of a body. It is a box filled 
with a given quantity of water, through which the product of 
the combustion is made to pass by a serpentine tube ; and 
the heat of this product transmitted to the water, raises it a 
determinate number of degr»2es, which serves as a basis to the 
calculations. The manner in which he prevents the external 
heat from altering his experinaent, is very simple and ingenious. 
He commences the operation at some degrees below that heat, 
and terminates it at as many degrees above it. The external 
air resumes, during the second half, precisely what it had given 
out during the first The other instrument serves to disclose 
the shghtest differences in the temperature of bodies, or in the 
facility of its transmission. It consists of two glass balls filled 
with air, connected by a tube, in the middle of which is a bubble 
of colomed spirit of wine. The smallest increase of heat in one 
of the balls drives the bubble toward the other. This instru- 
ment chiefly, which he named a Thermoscope, made known 
to him the varied and powerful influence of different surface) 
over the transmission of heat, and also pointed out to him nu- 
merous methods of retarding or accelerating, heating or cooling, 
at will. 

These two last kinds of researches, and those which have re- 
ference to illumination, ought to interest us more particularly, 
because he had made them after he had fixed his residence at 
Paris, and taken an active part in all our occupations. He caa- 
sidered them as his contributions in quality of a member of the 
Institute. 

Such tee the principal scientific labours of Count Rumford; 

but they are fax the only services which he rendered 

to science. He discoveries, as in philanthropy, 

the work of an isitory and limited, and, in the 

Jailer, as in the e to establish durable instilu. 
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lions. Thus he founded two prizes, which were to be annually 
assigned by the Royal Society of London, and the Philosophical 
Society of Philadelphia, to the author of the most important ex- 
periments on lieat and light ; an endowment by which, in evinc- 
ing his zeal foi' natural philosophy, he also testified his respect 
for his native and for his adopted country, and proved, that, by 
having served the one, he had not quarrelled with the other. 

He was the principal founder of the Royal Institution of 
I^ndon, one of the best contrived establishments for hastening 
the progress of science and its application to the arts. In a 
country where every individual prides himself on cncoura^ng 
whatever can be of service to the community, the mere distri- 
bution of his Prospectus brought liim considerable funds, and 
his activity would soon have led to its execution. The pro- 
i^iectus itself was already a sort of description, for he spoke in 
it of what he proposed as of a thing in a great measure realized : 
A vast house presented all kinds of trades and machines in ac- 
tion ; a library was formed in it ; a. beautiful amphitheatre was 
constructed, in which were delivered lectures on chemistry, me- 
' chanics, and political economy. Heat and light, the two fa- 
Tourite subjects of Count Kumford, and the mysterious process 
of combustion, which puts them at the disposal of man, were 
to be continually submitted to examination. 

This Prospectus is dated at London the iilst January 1600, 
and the foundation of the Royal Institution was the work of 
fifteen succeeding months which Count Rumford passed in £ng- - 
land, with the hope of settling there. 

After having been loaded, during fourteen years, by the ' 
Elector Charles Theodore, wiih proofs of an always increasing 
'&vour, after having received from him, at the period of the'; 
£unous campaign of 1796, the diffieult trust of commanding*' 
his army, and of maintaining the neutrahty of his capital against ' I 
. the two great powers that seemed equally anxious to attack it, *' 
rCount Rumford obtained from him as a final recompence, in* I 
1798, the post which he most desired, that of Minister Flenipo- |^ 
itentiary at the Court of Great Britain. 

There could be nothing more flattering to him in fact than^ 
to be enabled to return among his countrymen, and, BCCordingT 

JANUARY MARCH 1830, P 
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to the noble expresdon of an ancient, to combine l^ure with 
dignity. But his hopes were frustrated. The usage of the 
Eflglish Grovemment does not permit, that a man bom its 
subject should be accredited to it as the representative of aDother 
power, and the' minister for foreign affiurs »gnified to Coant 
Rujliford that it was resolved not to deviate from this usage. 

A still more acute disappointment soon after hkfei bim.- H^ 
was^ informed of the death of the Prince, his benefactor, whidi 
happened in 17999 and he foresaw that he would have no less 
difficulty in resuming his old than in exerd^ng his new fiini^ 
tions. In reality, the Elector Joseph Maximilian was neither 
Ignorant of his merit nor of his services, and remembered that be 
was the first author of his fortune ; but, with a diffisrent system 
of government, and opposite political interests, it was natural 
that he should have other counsellors than his predecessor, and 
Count Rumford was not of a character to enter into partnor- 
ship. Besides, the happy changes which he had effected, had 
rendered him less necessary, and his views, which had beeo so 
usefut when Bavaria required to be enlightened, were no longer 
such as suited, precisely because the success of their adoption 
had already been so rapid. 

He therefore only returned to Munich for a short time, du- 
ring the peace of Amiens ; and yet even in this short time, he 
performed a true and great service to science, in contributing, 
by his advice, to the reorganization of the Bavarian Academy, 
on a plan which, with utility, in every respect, combined a truly 
royal magnificence. 

The period at length arrived when a final retreat had become 
necessary. And it was no mean honour for France, that a man 
who had enjoyed the consideration of the most civilized coun- 
tries of the two worlds, preferred it for his last residence. He 
preferred France, because he quickly perceived it to be the 
country where merited reputation most surely gains a true dig- 
nity, independent of the transitory favour of courts, and of all 
the chances of fortune. 

In fact, we have seen him among us for ten years, honoured 
by Frenchmen and foreigners, esteemed by the friends of science, 
participating their labours, aiding with his advice even the 
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neancat aitv/.nr\s, nobly gratifying the public with a constant 
•accession of useful inventions. 

' Nothing would hnvc been wanting to his happiness, had the 
naenity of his behaviour equalled his ardour for public utility. 
-But it must be acknowledged, tbnt he manifested, in his con' 
versation and in his whole conduct, a feeling which must appeal! 
very extraordinary in a man so uniformly well treated by others, 
^d who had himself done so much good. It was without lov- 
a^ or esteeming his fellow-creatures, that lie had done them all 
Aese services. Apparently, the vile passions which he had ob^ 
•erred in the wretches committed to his care, or those other paa- 
Ajds, Hot less vile, which his good fortune had excited among 
Wb rivals, had soured him against human nature. Nor did he 
think that the care of their own welfare ought to be confided td 
men in common. That desire, which seems to them so natural, 
of examining how they are ruled, was in his eyes but a factitious 
IVoduct of false knowledge. He had nearly the some ideas of 
•fcrvery as a planter, and he considered the Chinese government 
'^ the nearest to perfection ; because, in delivering up the peo* 
pie to tlie absolute power of men of knowledge alone, and in 
Kusiug each of these in the hierarchy, according to the degres 
aS his knowledge, it made in some measure so many millions of 
bands the passive organs of the will of a few good heads ;— -« 
doctrine which we mention without in any degree pretending to 
'justify it, and which we know lo be little adapted to the ide« 
of European nations. 

I Count Rumford himself experienced, more than once, tliat It 
is not so easy in the west as in China, to engage other men to 
Ik nothing but hands ; and yet no one was so well prepared as he 
to make good use of the hands that might be submitted to hira. 
I An empire, such aa he conceived, would not have been more 
i^cult for him to manage, than his ban-acks and poor-houses. 
For this he trusted especially to the power of order. He called 
tHder the necessary auxiliary of genius, the only possible in* 
strument of real good, and almost a subordinate divinity re- 
gulating this lower world. He purposed to make it the subject 
of a work which he thought would be more important than all 
tfiat he had written ; but of this work there were found among 
his papers only a few unconnected materials. He himself, in Ma 
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person, was, in all imaginable points, a model of order. Hi* 
wants, his pleasures, and hia labours, were calculated, like hi» 
experiments. He drank nothing but water, and ate only fried 
or roasted meat, because boiled meat, in the same bulk, does 
not afford quite so much nutriment. In short, he permitted in 
I himself nothing superfluous, not even a step or a word, and it 
was in the strictest sense that he took the word superfluous. 

This was no doubt a sure means of devoting his whole strengdi 
to useful pursuits, but it could not make him an agreeable being 
hi the society of his fellows. The world requires a little more 
freedom, and is so constituted that a certain height of perfection 
.often appears to it a defect, when the person dues not take aa 
much pains to conceal his knowledge as he has taken to acquin 

Whatever Count Rumford's sentiments were with respect to 
I men, they diminished nothing of his respect for the rM™itJ". 
[ In his works, he neglected no opportunity of espres^ng Ua 
I religious admiration of Providence, and of offering to the act 
I miration of others the innumerable and varied precautions of 
[ Providence for the preservation of his creatures. Perhaps even 
I feis system of politics was derived from the circumstance of his 
I imagining that princes ought to act in like manner, and take 
I eare of their subjects, without being accountable to them. 

■ This rigorous observance of order, which probably marred 
I the pleasure of hia life, did not contribute to prolong it. A 
[^ Hidden and violent fever carried him off, in his full vigour, A 
[ die age of sixty-one. He died on the Slst August 1814, in 

luB country house of Auteuil, where he passed the summer. 
The notice of his obsequies arriving only at the same time 
I with the news of his death, did not allow his fellow memben 
I to perform the accustomed honours at his tomb. But, if such 

Jtonours, if any efforts to extend renown and render it durable^ 
LWere ever superfluous, it would be for the man who, by Hm 
1 happy choice of the subjects of hia labours, had richly eamecT 

the esteem of the learned, and the gratitude of the unfortunate. 
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1 the Action of' the Mineral Acids on Copper, 
under different circumstances. By John Davy, M. D., 
F. R. S., PhyBician to the Forces. Communicated by Sir 
James Macgrigos, Director-General of the Army MedU 
cal Board, Sic, • 

My Dear Sir, Loi^uok, DecenAer S4. ISS9. 

If you think the accompanying paper of any interest, will 
you do me the honour of publishing it in your Journal. It 
was written, as you will perceive by the date of it, more than 
two years ago, and before M. Bequerel had published either of 
his very important dissertations on the application of feeble 
electro-chemical powers to produce new combinations. The re- 
sults contained in my papers are predsely of the same class as 
those more ingeniously and ably obtained by the French che- 
tnist. The circumstance which principally renders them, in my 
DpinioD, deserving of some notice, is the facility of making the 
experiments, no complicated apparatus being required, or any 
manual dexterity. I am, Stc. 

John Davy. 
To Professor Jameson, Stc. 



In a paper published in the Philosophical Transactions of 
J896, I described certain changes which I had witnessed in 
some ancient alloys of copper, attributable to the operation of 
clectro.chemical attraction, acting very slowly and in the man- 
ner of a mineralizing process. 

In this paper I shall describe the results of some experiments 
which I have been induced to make on the action of the mineral 
acids on copper, placed in different circumstances, with the 
tope of illustrating the changes just alluded to, and of obtain- 
ing a fariher in^ght into phenomena of an obscure kind and 
interesting nature, at least in their bearings in relation to the 
mineral kingdom. 



k. 



• This interesting paper, ns I observe by a note on the mirgiii, was sent 
« England for pubUcation, and Teached Loadou in July IB27- 
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I shall first mention the experiments which I have Boade with 
thefl^ adcU) attHoiphmc dir having been excluded^ or oeafiy so. 
Sixty drops of each of the three mineral aoids y^ere diluted with 
six ounces of distilled water, a quantity equal exactly to the ca- 
pacity (^ the jduaki employed* In these mixtqiia;, $ip4l.bars 
of polished copper were immersed, and the ptiifliU: wa^ closed 
with glass stopples, smeared with a compodtion of wax and <m1. 
After t^e' lapse of sixty-nine days, viz. from the ?6th May to 
liie 8d Aogost, the reBohig;were examined, and were found to 
bt the fdlowing : ' . 

* 4 

The dilute sulphuric amd was ooiourless, had a just percep- 
tible taste of sulphate of copper^ and». on the addition of ammo* 
ma, acq[uired a faint blue hue, and the h9X of copper was sli^t- 
ly tarnished \nth blaek. oxide of coppar, not equally over its 
whole surface, but more w some plac^ thai) in others. 

The results in the instance of the dilute muriatic acid were 
very similar ; ammonia imparted to it a bluish tint, just percep- 
tible, and black oxide of cc^per tarnished the bar in such a 
manner, as to produce the appearance of succesave strata, with 
intervals between them, where the brightness of the metal was 
but little impaired. 

The results with the dilute nitric acid were somewhat differ- 
ent. The add had acquired a bright blue colour, and the me- 
tal was covered with a very thin and sligfady adhering crust of 
black oxide, which was more copiously formed about the mid^ 
die of the bar than at its extremities, and a little air was gene^ 
rated, which was probably either azote or nitrous oxide, for it 
did not produce a red fume on the addition of. atmospheric air. 

Without stopping now to reason on these phenomena, I shall 
proceed to describe another set of experiments, differing chief- 
ly from the preceding in this circumstance, that the glass-vessels 
full of the dilute adds, in which the copper bars were immersed, 
were covered only with glass^ so as to retard evaporation^ but 
not prevep* **^o entra/nce of atmospheric air. After an interval 
of eight ^rom the 3d August to the 2d April, the 

results 

The ; found saturated with copper, and the 
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X covered with a tl)in crust of blaqk oxide of copper, and nni- 
JiMnply covered, with the exception jpf the. upper part, of \^ 
5pr|ucb was almost free from stain to .the .extent of about two 
lines,, which was more corroded than the surface in general, af^ 
which, from evaporation, rose above the fluid. Tbeni^n^ octd^ 
too, was found saturated, and the top of the bar of copper, pro- 
jecting a very little above the surface of the solution, but it wi^ 
sdiU moist There was a pretty considerM)le deposition of pro* 
tpxide of copper on the bar, with a little subnitrate of copper^ 
and a very minute quantity of copper in its metallic state. Thie 
subniti*ate was found chiefly at the two extremities of the bar ; 
the protoandt was very generally deported, whilst the metqUic 
copper, was almost entirely confined to one ^de, and to a small 
space towards the upper end of the bar. The deposition being 
^grystallized, and the colours bright and distinct, the appearance 
it made was brilliant, especially when placed in th^ sunsl^ne^ 
and resembling, in miniature, native iq)ecimens of the same 
kind. 

The results in the instance of the ];nuriatic acid were very si- 
milar; submuriate, protoxide, and metallic copper, were de- 
posited. The submuriate was very abundant, and coUected 
diiefly about the lower part of the bar, where it had formed 
crystallized plates, not unlike what i$ seen in the native speci- 
mens of this mineral from Peru. The protoxide was in a smal- 
ler quantity than in the preceding experiment, as well as the 
metallic copper, and their crystalline form was less distinct. 

r 

I have made a third set of experiments, with this difference 
only, in conducting them, that the bar of copper, in eaqh in- 
stance, was only half immersed in the dilute acid, and that at^ 
mospheric air had Tree access, in consequence of which, evapo- 
ladon of the fluid went on pretty rapidly, and it was necessary 
every now and then to add water, to prevent desiccation, I do 
not consider it necessary to describe the results minutely; 
they were much the same as those obtained when atmospheric 
air was admitted, and evaporation partially prevented, excepting 
in the case of the sulphuric acid, in which, on this occasion, the 
charges were analogous to those exhibited with the other two 
acids ; thus far, at least, that protoxide of copper was deposited, 
and a slight traoe oi metallic copper. 
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Having now described i!ie facts which I have observed rela- 
tive to the action of the mineral acids on copper in these diffa:- 
ent circumstances, I have little else to add. The phenomena 
are evidently of the same class as those which were the subject 
of my former paper, and equally referable to electro-chemical 
action. In the first set of experiments, in which atmospheric 
air was excluded, or very nearly so, scarcely any change wh 
observable, excepting in the instance of the nitric acid, and tte 
change in that case was probably connected with the dectHnpo- 
sition of a small part of tlie acid. In the second set of experi- 
ments, on the contrary, the changes which took place were niu 
merous and complicated, owing to the presence of atmosph»ic 
air, and the reaction of the combinations formed on each other. 
And, in the third set, in which the circumstances of the expen- 
mcnts were still more various, the effects were produced man 
rofldiy, though ksa distmctly, and as well in the instance of 
the sulphuric acid as of the nitric and muriatic. It may appear 
extraordinary, that the peroxide of copper was formed, and, I 
may say, deposited in the first set of experiments, and that it 
was not dissolved by the acids. To what cause the fortnatian 
and deposition of this oxide was owing, I am at a loss to cot^ 
ceive, and I can offer no suggestion in the least satisfactory to- 
myself. It is almost as obscure as an effect which I have de- 
served, on immersing a polislied bar of copper in a neutral solu- 
tion of sulphate of copper, when copper in its metallic state, i> 
very minute quantity, is precipitated *. The black oxide not be- 
ing dissolved when deposited is not surprising, considering that 
it is an oxide of difficult solubility, even in the strong minerat 
acids, and much more so when these acids are diluted with watef. 
Why the protoandc of copper should have made its appearanefe 
when attnosjtheric air was admitted in the experiments, and of& 
h/ then, is probably owing to the action of an electro-chemical 
cause. Moreover, I may remark, that, when copper is eith^ 
put into an open fire or left in distilled water, exposed to tht 
aclion of atmospheric air, the same oxide is formed ; and, in tht 
the colouring effect is so brilliant and beautiful 

lit have been occasiancd by the sun'a rays ; for il 
meats on their cliemical agency, that I first no. 
my conjecture was not confirmed on repeatii^' 
'" same meE\\(A»Vioii nwwtte^ 
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-wfa«i the metal has been previously polished, that it has occur- 
*ed to me, that thus coloured ruby-red, it might be useful in 
the ornamental arts. 

To conclude. The phenomena noticed in the foregoing expe- 
riments (so like what we see in the mineral kingdom), in which, 
in the same specimen, we often witness the mixture of native 
copper and its protoxide, and some combination with an acid, 
offer an anal<^y not destitute of interest, and which may serve 
to explain circumstances which have hitherto been enveloped 
in mystery, as, the manner in which these minerals originated, 
thus grouped together, and, I was about to add, the manner in 
which they are preserved, retiuntng their lustre almost equally 
unimpaired in the recesses of the metallic vein, and in the cabi- 
net of the mineralogist ; but this latter peculiarity has already 
been explained most satisfactorily, by the electro-chemical re- 
searches of Sir Humphry Davy. 
CORTC, Apni n. 1827, 



fhi the Mean Temperature o/" the Atmosphere and of the JCarth, 
m some parts of East Russia. By Professor A. T. Kufffeb. 
With a Plate of Isogeothermal Lines. .7 >■ 

X BE thermomctrical observations, which form the basis of the 
fcdlowing determinations, were made with rectified thermome- 
ters. I first determined with care the error of a mercurial ther- 
mometer of Pixii, in Paris, which I intended to use as a normal 
thermometer. I did this according to the metliod described by 
Bessel, in these Annals, b. 82, p. 287, a very necessary precau- 
tion; fur, although the boiling and freezing points were pretty 
accurately fixed, yet the error of the instrument, one way or 
another, amounted to a whole degree. With this normal ther- 
Aiometer, the others were now carefully compared, and their in- 
dications corrected by a table formed for the purpose. 
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Temperature of the Air in Kasan. 
This was daily observed in the shade, for a whole year, at 
A. M., 12 noon, 3 and 9 p. m., in an apartment selected for 
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the purpose, in the garden uf Uie University. Fur three 
the highest and lowest temperatures were also daily observe^^ 
For that purpose, in want of a better instrument, the followiw 
Arrangement was given to a common mercurial thermometer :— 
I Af^r the above tbermometer was tinislied, I warmed the bul^ 
! til the quicksilver ascended almost to tl^e top of the tube ; it 
I was then quickly plunged with its open end in boiling alcohd^ 
a little of which entered the lube. A smalt cylinder oi stQlll 
(piece of a needle) was sunk in the alcohol, which, oa holdi^ 
the thermometer in the perpendicular position, soon fell dowft 
on the surface of the quicksilver. A )>urtion of the alcohol w^: 
then removed, till not more than a filament, ten degrees long, i^ 
mained in the tube ; a little mercury was then allowed to eatfl^ 
in order to confine the alcohol, and then air, which filled the up> 
per end of the tube, which was closed with some cotton. It i» 
easily seen, that, tf we first bring the small steel cylinder in coik 
tact with the surface of the filament of mercury in connesioa 
with the bulb, and then place the thermometer in the horizoiu 
tal position, the cylinder will be continually pushed forwards, 
while the mercury expands by heat ; but, when the tempera- 
ture has reached it maximunn, and begins to decline, the cyliiK 
der remains on the spot to which the mercury has pushed it- If 
now we make an observation, the distance of the cylinder of 
steel, from the surface of the contracted filament of mercury^ 
will give the number of degrees which one must add to the tem- 
perature at the time of observation, to find the previous maxi- 
mum of Icmperalurc. To obtain now the corresponding mini- 
mum, we bring the cyhnder in contact with that filament of 
mercury which confines the aJcohol, by holding the thermom^ar 
for some moments reversed, with the bulb uppermost, by whidi 
the cylinder will slowly slide down. When now, by increafdng 
cold, the mercury contracts, the cylinder is pushed on by the 
second mercurial filament, and finally rests (if the thermome- 
ter lies horizontal), where the temperature has attained its mint 
mum. 

Thp ii£ table contains the mean for every month, 

from 7 to November 1828. The thermomoter is 

Fahre 



Atmo^phert and the Earth. 
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November, 


27.«7 


30.87 


30.65 


27.5 
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December^ 


13.10 


16.80 


15.13 


14.23 


1&95 


6.13 


12.54 
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Januaiy, • 


— 2.65 


0.5 


0.72 


0.27 


2.97 


— 7.37 


— 2.2 


February, 


— 2.87 


2.52 


4.32 


— 2.87 


6.80 


— 10.75 


— 1.97 


March, • . 


21.87 


27.95 


29.52 


21.87 








April, • • • 


42.57 


47.52 


4^87 


40.77 








May, . • . 


57.65 


62.60 


63.95 


54.05 








June, • • . 


67.55 


72.50 


73.85 


63,27 








JTuly, . . . 


65.80 


71.15 


72.27 


63.95 


■ 






August,. . 


63.27 


69.35 


70.47 


61.47 








September, 


45.05 


53.15 


54.95 


46.17 








October, • 


37-40 


39.87 


40.77 


36.72 








Mean, . . 


36.5 


37.4 


37.62 


35.6 
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The greatest cold was on the 18th and 19th January ( — 39**.32 
the mercury froze) ; the greatest heat on the 8th July (87°.8). 

To deduce from these observations the mean temperature of 
the air in Kasan, we may assume, without fearing any great er- 
ror, that the mean of the observations made at 9 a. m., oorrei^ 
pcxid to the mean temperature of the whole year ; as hefe we 
are only considering one year, which is certainly not sufficient, 
exactly to determine the mean temperature of a place. It h 
known that we approach nearest to the true mean temperature, 
when we take the mean of the maxima and minima ; but, that 
this m^an comes very near the mean of the observations at 
9 A. M., we*may convince ourselves of, at least for three months, 
from the above table. We may also consult the works of Bou- 
Yard (Mem. de PAcad. des Sciences, 1824), and Hallstrom 
(Poggendorf, b. 80, p. 373.) 

The mean temperature of the air in Kasan, for tiie year 1828 
(or,, more correctly, from November 1827 to November 1828), 
is therefore 36°.5 Fahrenheit ; but it is observable that the year 
1828 wa» a cold year : the true mean temperature of Kasan 
must, therefore, be taken at somewhat higher. The mean tem- 
perature of April is considerably higher than the mean of the 
year ; that of October not only approaches very near the mean 
of 1828, but also corresponds, as we shall immediately see, al- 
most exactly to the mean temperature of Kasan. 
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The thermometer stood seven months above, and five below, 
the freezing point. 

I The mean tempenitore of winter, that is Dec. Jan. Feb. =; 2'.o9. 

' spring, — March, April, May, := 40 .77- 

summer, — June, July, Aug. = 85 .30, 

I autumn, — Sejit. Oct. Nov. = 36 .60. 



Tlie temperatui 



of the hottest month, 
coldest month, 



= 87^.50 



Professor Bronner, during his residence at Easan, in the 
years 1814 to 1817, has likewise made thermotnetrical observiu 
dons, the results of which are calculated by Professor Pr. Pan- 
rot in Dorpat, and published in " Erdmann's Contributions to- 
wards the Knowledge of the Interior of Russia," Part I. It it 
a pity that Professor Parrot has continued, in his calculation, 
the divisions of the Julian Calendar, which is still used in Rus- 
sia ; so that the mean temperature of the individual months are 
not comparable with the means calculated for other places ; but 
this has, of course, no influence on the mean temperature of the' 
year. 

The observations were at 7 a. m., IS noon, and sometimes % 
sometimes 9 f, m., and gave the following results : 





,.,. 


,.,. 


Ulfi. 


1B17. 


Man. 


Mean ofall the Observations, 

Mean of the Observations ) 
at 7 *. M. and 18 noon, f 


3j:m 

W.ntlng. 


3e!o7 
37.17 


30.87 
3B.!)7 


34:37 
3«.W 


37-63 









bas a b 
April, 
and ti 
Li 



If we add to this the result of 1838, we obtain 3T'.4 as the 
true mean temperature of EaAan, about 120 feet above the levd 
of the sea. 

I put also the mean temperature of April and October into 
the quoted years. As Professor Parrot has calculated the meao 
for the ^ "' ' months, I first, taking the observations of 1828 
whether the mean of the Julian March and 
'mate to the mean of the Gregorian April, 
ilian September and October to the mean 
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of the Gregorian October, and found that it was really the case ; 
and now we have, from Bronner's table, the mean temperature 
for the Julian months March, April, September and October, 
calculated two and two, and the results viewed as the mean 
tetnpefatures of the Gregorian months of April and October. 







Pnim all otwr- 


KJt^i- 




1814, April, .... 
Ocioher, . . . 

1815, April, .... 
October, . . . 

131G, April, .... 

October, . . . 
1817, April 

October, . . . 


ssTso 

30.42 
38.73 
38.30 
34.70 
33.87 
37.40 
38. 


36*72 
38.B2 
35.37 
40.3S 
3&52 
32.4S 




«=".{&,; : : : 


35.0 
37.4 


3G.95 

37.17 



Temperature of the Earth in Kasan. 
The temperature of the earth is indicated by springs, which 
I issue forth in sufficient quantity and velocity, not to be af- 
fected by the temperature of the air. The temperature of such 
' springs changes very little, and their changes are subject to dif- 
ferent periods from those in the temperature of the air; the 
maximum and minimum falls much later than in the corres- 
ponding points in the temperature of the air. Springs, in moun- 
[ tainoua districts, seem not to give so certainly the temperature 
[ of tlie earth as those in plains, because, in the former, we are 
never certain that they do not take their origin at a considerably 
\ greater elevation, and issuing forth at a lower point, indicate a 
I lower temperature than belongs to die ground from which they 
' flow. As little can wc select springs flowing to the surface from 
I marshy grotind. 

I It sometimes happens that the earth's temperature, in any place, 
I may be fixed with greater certainty, if springs, issuing at the 
[ same time from different points and kind of ground, shew a tem- 
i perature nearly the same, and almost uniform throughout the 
L whole year. 
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Springs which, Iwfore [hey issue forth or are formed, coIWiK 
in considerable numbers into a commoa reservoir, sliew also a 
I very constant ten^perature ; but, since tht'y are always in cxxitact 
I . (fith the air, so their temperature approaches the mean tempeiw 
I lure of the air ; so that in high latitudes, where the temperatura 
I of the earth is more elevated than the mean temperature of the, 
1 air, these reservoirs are colder than the proper springs. The 
I same is ihe case with wells of at least twenty feet deep, where 
w ihe cooling may be more considerable, from the colder air at- 
I ways sinking downwards. 

I In Easan I have observed the temperature of two springs 
I irell adapted for these inquiries. The first rises from a hme- 
Btone rock at the bottom of the hiil on which the citadel B 
placed, and on its north side ; it is pretty copious, and holds in 
solution a large quantity of lime : the second is at Butiski^ 
in the neighbourhood of Kabon, and not far from the archie- 
piscopal Palace. Several springs here rise in a curved line^ 
and, by their union, form a rivulet, which is continually enlarg- 
ing; one of them, near tlie bridge, rushes forth from the 
bed of the rivulet, with sufficient force to create considerable 
agitation in the water flowing over it. The thermcMneter wx» 
placed in the spring itself, aa deep as possible, and at a seasoB 
when the water of the rivulet had almost the same temperature 
as the spring itself. The water of this spring holds also in so- 
lution a little lime, but much less than the former. "* 
Notwithstanding these springs were above a German milt 
distant from one another, and issue from very different soih^ 
yet the temperature of both, on S9th October 1828 (tempera* 
ture of the air about 32°), was found about 43°. 7. Bronncr 
found the temperature of the first spring, on the 16th Jantiair 
1815, 42°.8. I found it, fourteen years afterwards, in the samfe 
■ month, scarcely even so much. These two observations are, pro. 
porly speaking, not sufficient to fix with precision the temper^' 
ture of the earth, and it is desirable that, in future, they shoulfl 
be condnued into every month ; but we may, by a camparisoa' 
of th ■''"■r observations, draw conclusions approaching, 
very th. For this comparison Erman's obs^ra-i 
tions ftemperature in the spring of Julieothali 
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in Ejpoigsbei^ (See these Annals, July ISST, part x. p. 30S.)i 
will be useful, which are contained in the following table : 



Octpber, 


49.41 


April, . . . . 


44.73 


Noyember, . 


47.97 


May, i . . '. 


45.18 


December, . 


46.58 


June, . . 


46.58 


January, 


45.02 


July, . . . . 


48.02 


l^ebruary, . 


44.19 


August, 


49.83 


March, 


43.74 


September, . 


49.77 



The four last numbers are calculated. 

We see, from these observations, that the minimum of tern* 
perature falls in March, the maximum in September ; the mean 
of both gi^es 46^.76 : therefbre, very near the mean tempera- 
ture of the earth, calculated from all the observations which 
Erman finds, 46°.70. The difference of temperature for Ja- 
nuary and. October, is, for the Eonigsberg spring, 4^39 ; for the 
Easan spring, 0°.9, that is nearly JSve times less ; it is therefore 
probable that the fifth part of the changes of the Eonigsberg 
spring very nearly expresses the changes for the Easan spring. 
We thus obtain for Easan : 



September, 
March, 



4^7 + i (49.77 7- 49.41) = 43.77. 
42.8 — i (45l03 1. 43.74) ;= 42.55. 



Mean, 



43.16. 



We may therefore regard 48^2 as the true mean tempera- 
ture of the earth at Easan. 

The temperature of springs depends on many, often variable, 
circumstances, and especially on the quantity of water which is 
renewed in a certain time. A well not far .from the second 
£|>ring, the level of whose water was only about twelve feet un- 
der the surface of the ground, and was scarcely two feet deep, 
whose water was therefore continually renewed (for this well 
8U{qplie8 the whole village, at the Archiepiscopal Palace), 
shewed, on the IQth July 1828, 43^81. Anodier well, in the 
village of Butiska, likewise not far from the second spring, but 
which was little used, and the level of its water twenty feet un- 
der that of the earth, shewed, on the 19th July 1828, 41^56 ; 
on the S9th October of the same year, 42°.1S. This tempera- 
ture of 4^.12 was also that of a small spring on the 4th No- 
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vember, enckwed in a wooden baan, scarody two feet under Ad 
surface of tbe ground, at the country-bouse ci Professor Vbj^ 
at die foot of the ridge of hills which skirts the left bank of the 
Kasanka. If we combine the observations of the SQth July and 
19th October, as above, we obtain for the mean temperature 
of die wells at Easan 41M8. 

The mean temperature of wells in Easan is therefore about 
S^.OS less than the mean temperature of the earth, and re- 
semble the temperature of die atmosphere in their changes 
being greater in the observations brought forward, and double 
as much as the temperature of the earth. 

In Easan, die mean temperature of the wells is a little more 
than the mean between that of the air aqd earth. 

Mean Temperature of the Air in SUxUmst (Lat. SB" 8^, 
Long. STJrom Paris ; Elevation above the level of the 
sea 370 metres), 

Dr Eversmann, now professor of Natural History in Easan, 
during the years 1817-1820, made thermometrical observa- 
tions in Slatoust, with a thermometer, whose freezing and boil- 
ing points were accurately adjusted. The observations of 1818 
and 1819 are complete ; for 1817 and 1820, I calculated mere- 
ly the means for the months of April and October. 

It would indicate the greatest cold in the morning, the 
greatest heat about 3 p. m. ; but as these observations were not 
made with a register-thermometer, we are not certain whether 
the highest and lowest temperature was observed. 

Observations were also made at IS, 6, and 10 ; but as the 
mean of the maxima and minima gives most exacdy the mean 
temperature of the year, so in the calculation of the latter no 
regard was paid to these observations. The following table 
contains the monthly mean :•— 
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• 


1818. 


1819. 1 


Mln. 


Max. 


Mciii. 


Mln. 


Max. 


Mean. 


January, > 


. — o^o6 


100.22 


5^09 


3*».27 


10^67 


6^*4^ 


Febniary, . 


. . —11.26 


5.95 


—2.65 


—8.05 


9.14 


0.54 


Maich, . . 


. 14 .92 


33.14 


24.23 


9.19 


28.13 


18.66 


April, . . 
May, . 


. . 29.35 


44.40 


36.86 


28.97 


43.61 


36.27 


. . 38.95 


57.24 


48.09 


43.72 


56.70 


50.21 


June, . . 


. . 53.08 


70.83 


61 .95 


53.28 


67.79 


60.58 


.July, . 


. . 51.23 


63.72 


61 A1 


57 .60 


73.98 


65.79 


August, 


. . 52 .25 


72.14 


62.19 


51.01 


63.20 


57.11 


September, 


. 40.30 


54.95 


47.63 


44.88 


58.28 


51.58 


October, . 


. . 23 .48 


32.22 


27.85 


34.61 


47.75 


41.18 


November, 


. 14.16 


19.18 


16.67 


13.55 


19.74 


16.64 


December, 


7.70 


14.29 


11.00 


—5.57 


2.52 


—1.52 


Mean, . . 


. . 26.17 


39.83 


33.01 


27.21 


40.12 


33.60 



Mean of the three Winter months, ) 

Dec Jan. Feb., j 

Spring months, . 

Summer months, 

Autumn months. 



The mean temperatures of the months of April and October 
of 1817 and 1820 were— 



1816. 


1819. 


4^48 


2».0l 


36.34 


35.06 


60.55 


61.13 


30.72 


36.47 





I8I7. 


1820. 


Min. 


Max. 


Mean. 


Min. 


Max. 


Mean. 


April, ... 
October, . . 


33M2 
24.8 


520.25 
32.67 


42*.57 
28.62 


330.57 
28.85 


46*».17 
42.57 


39^.87 
35.82 



Mean of all the four April observations, s 38^.88. 
.' October da, . . = 33.37. 

Hence the most probable mean temperature of the atmosphere 
at Slatoust + 33^35. 

From the above table is the mean of the temperatures of all 
the months of the years 1818 and 1819 also = 33^86. 
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Temperature of the Earth in Kienekgewa (Lat. 64^ W, 
Long. 60°), on the east eideqfthe Vrdlt^ 800 metres above 
the level qfthx sea. 

In the oopper-mine of Kisnekejewa, a level, which <q)eiis on 
the declivity of the nioufitain, leads to a shafl twentj-fife 
nMres deep ; here the temperature of a cdlection of water was 
99^^7. This station has not heen wrought for a long period. 



Temperaiure qfthe Earth at Bogoshwsk (Lat 60°, Long. 60^ 
height above the sea 200 metres. 

In the oopper-nllne of Turinski, east from Bogoalowsk, the 
temperature o( the mine- water, at the depth of 112 metres, is 
43°.25. In the mine of Frolow, not far from the former, the 
mine-water, at a depth of 65 metres^ has a temperature of 
89.°2; the water here filled the deepest part bf the works, 
shewing that they had been long unwrought. A spring, wUcb 
issues forth at a depth of 56 metres, shewed 38^.07. 

We may, by comparing the differences of the observed tem- 
ptraturta with the differences of the depths, deduce the law of 
the increase of temperature as we descend, as id seen ftam the 
following view : — 



Ko.1. 

t*. V. 






66 
112 



i 



Temp. 



38».07 

39.2 

43.25 



Difference of the Depths. 



No. 3. —No. 1. = 66 
No.& .-No. 2. = 47 
No. 2. — Na 1. = 9 



flf Ten^ 



6<».17 
4.05 
1.12 



Drath for 
8«».aSofFUir. 



^- — 



IKki^ 



Sum, ll2 10 .Si 



24^3 
96.1 
18.0 



As the amounts contained in the last ccdumn are more oor- 
rect the greater the differences of depth, it is Hot oorreet to 
take the mean from them : we would obtain a mo^ exact Taloe, 
which yet does not require more calculation (as the opeialion 
firom die theory of the least squares would demand), if we di- 
vide the of the differences of depths by the sum oF the dif- 
ferene ^ure, we would thus obtain T.ili as the in- 
crease for every S4.4 metres of descent* 
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We may from this law calculate tlie temperature of the eardi 
at BogoslowMk, although we possess no direct observation ; for, 
after the most diligent search, we found no spring fitted for tbe 
purpose. As we have here determined the temperature of the 
earth from that of springs whose temperature is almost uni- 
form, and as this property is not found in all springs, tut only 
in those which arise from a certain depth ; so it is not properly 
the temperature of the level of tlie soil, of which we have been 
hitherto speaking, but that of a shaft, which is continued to a 
considerable, but very uniform, distance from the level of thi 
earth. If we, therefore, wish to calculate the temperature of 
the earth from that of great depths, in the above sense, we 
must first of all determine at what depth the bed may be, 
from which rise the springs which possess a nearly unifomi 
temperature throughout the whole year. Tins question cannot 
be answered with precision, yet this depth may be fixed at 
nearly 25 metres. This estimate does not appear too large; 
for, at Paris, the oscillations of the temperature of the earth id 
not quite cease at 28 metres ; and it is probable, that, in hi^ 
latitudes, where the maxima and minima ari? farther removed 
from one another than at Fans, the oscillations of the deep 
points are as observable as was the cose with the springs whii 
were examined. 

Deducting, now, 95 metres from the first station, 31 metr 
remain, as its depth below the bed, to which we have reftSTt 
all the temperatures of the earth. But 31 metres give, accord^ 
ing to the foregoing; 2°.7, as the difference of teraperaturej 
But as the temperature of the upper station was found to bs 
SS^OT, the temperature of the soil at fiogoslowsk must be placeA 
about 35".37. ^ 

In Bogoslowsk, in some places, after hard winters, the soil at 
the end of summer is still frozen some feet below the surface;, 
We see from this, that we are justified in referring the teml 
perature of the earth to a deeper level, and that, in incon^der- 
able depths, the mean temperature of the year is very chuige^ 
able, and mav sink below £2°. When the oscillations of the 
earth's — ' are so great, that the formation of ice S 

possibli n that the succeeding warmth is not able 

to melt • easily explain the existence of ice on 

ground temperature is certainly above 3g°. 
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Temperaiwre tf the Earth in Ni$h9key4ag%hk (Lat. 58^), and 

Werchoturie (Lat 59°). 

These two places are ^tuate, as well as Bogosbwsk, on the 
eastern declivity of the Urals, and are nearly 800 metres above 
the level of the sea. In Nishney-ta^sk, mine-water, found 
at a depth of 65 metres, had a temperature of 40^.77. Deduct- 
ing here, again, 25 metres from the depth, and calculating the 
number of degrees which the temperature of the earth must de- 
crease to this depth of 45 metres, we find 87M7 for the tem- 
perature of the earth in Nishney-tagilsk. A well 5 metres 
deep indicated 87^.85 : this temperature is somewhat too high 
(particularly as, from the above quoted observations, wells in a 
a high latitude ought to shew a lower temperature than 
springs), whibh is easily explained, from the observation having 
been made in autumn, — ^that is, at the time of the maximum of 
temperature of deep wells; and the well was not deep enough, 
to have a constant temperature. 

The Werchoturie, an impetuous spring, had a temperature 
of 36^.72. Even this temperature is probably a little too high, 
as the observation was made in autumn. As the springs in 
Kasan, at that season, have a temperature 0°.45 higher than 
the mean, we may safely assume that the true mean tempera- 
ture ci the springs in Werchoturie was 86^.27. 

Some experiments are here to be mentioned, which were per- 
formed in Kuschwa and Bogoslowsk, at the instance of Dr Er- 
man, and with the assistance of the mining-officer, whose polite- 
ness was truly exemplary, and which consisted in piercing into 
the earth with a borer to the depth of 20 feet, and observing 
the temperature at the deepest point. None of these experi- 
ments gave a decided result: they always met with wat^, 
which, collecting at the bottom of the bore, and coming from 
the surface, indicated a higher temperature. Perhaps, also, 
the borings were not deep enough, and the spots not happily se- 
lected. The temperature of this water was always about 41** 
and 42*". 12, which was also that of most of the wells near the 
surface in that quarter. The boring in Kuschwa (Lat. 58**i), 
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indicated 41''. A well there, whoee surface was almost dose iin- 
der the surface of the ground, was 41^56 ; a snnilar well in 
NMhney-turhis <Lat. 08*{), 41^45 ; anotlier in Mishney-tagjQA, 
9 feet deep, S9°.42 ; a bore hole in Bogoslowsk, 48^.57 ; a i^ 
servoir of water, which was filled by a nnall ^rin^ and whose 
level was very little under th? surface of the oartb^ in the saw 
place, 41^ 

I may be permitted to quote an observation which TH £nmui 
communicated to me, and which may confirm the pbaeimtiiw 
at Bogoslowsk. He found near Perm (Lat. W) the Xe^agmt 
ture of the min&. water, iot 30 metres, :=; SG'^, which gives S(f .05 
for the depth of 25 metres. Perm lies nearly as high as Bogosr 
lowsk, and besides farther west : the temperatui^ of the earth 
there, must therefore be a little higher than that of Bogos- 
lowsk. 

We see fixMn the foregoing, that the temperature of die citfth 
is sometimes very different from the mean temperatuce of the air, 
and it^ distribution follows differi^t law^. Wahlenherg^s dbier- 
vations have long ago shown (and the preceding confirm it), HcoL 
the temperature of springs in high latitudes is higher than that 
of the air. Von Huoaboldt, and after him Von Bueb, fbimd the 
tttmp^ature dl springs, in low latitudes, considerably lower'thMi 
that of the air. We shall here give a comparative view of the 
principal of these observatioos, in wfaidb only those aee used 
which are made at the level of the sea, or not much above 
1(100 feet above it. Observations on springs were preferred to 
those on wells. The greater part is extracted from Von 
Buch^« Treatise on the Temperature of Springs, in Poggendorfs 
Annals, vol* xii. part 8. 1828, and also from Humboldt^s 
tise on Isothermal Lioes. 
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Congo, 

Cumana, 

St JsKo (Cape Terd Isles), 
Rock^rt (Jnmaica), . . 

llavBiinah, 

Nepaul, 

Teneriffe", 

Cairo, 



Phikdelpbia, 



BM-Un, 
Dublir, 
Kendal, 
Kwwiek, . 



EdlQbur)^, 
Cftriscroni, . 
UpMl, . . 

GiwutenfUlU, 



SmiLh. 

Humboldt. 
Hamilton. 

Hamilton. 
Buch. 

MonsfleU. 

Warden. 

Cnnller. 

Sauwura 

BouTord. 



Plajfelr. 
Wnhlenberg. 



We may augment this Table by the observations made in 
Kasan and the Urals. For, where the temperature of the air is 
unknown to us, we will fix it by analogy, from which no great 
error can arise, as the places arc so near each other. It is 
known, that, for middle latitudes, the diminution of tempera- 
ture is IMSS for every degree. This is established by obser- 
vatjons made near tlic points in question, namely, in Petersburg 
and Moscow. The difference of latitude between these two ci- 
ties is 4°^; the mean temperature of the air at Petersburg, is 
38°. 75 ; of Moscow, 40°.l ; the difference of the mean tempera- 
ture is therefore 1''.35. As Moscow is nearly SOO metres higher 
than Petersburg, to this difference 2''.92 is to be added ; we have 
therefore a decrease of nearly if.5 for 4°.J of latitude, or not 
quite I^.IS for each degree of latitude. 

• Ab at a height of 1600 feet the temperature of apringa in Teneriffe 
almost the same, ao might the temperature 64°.JD belong to a BomevhaL 
higher place (as oiten seems to be the case in mountainous districts), and 
reduce it to the level of the sea, an augmentation would be 
required. 

•^ The mean temperature is estimated from the mean temper.ktureB of 
AIonlaulMn,. Toulouse, and Montpellier. 
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TherefiHre, 



Pl.ACB^ 


!-«-. 


UbTBhOII. 


TompLof 
Bartli. 


Team, of 
AS. 


Kisnekejewa *, . 

KuBMIj • • . ■ 

Nishnej-tagilflk, 
Werchotune, 
Bogmlowsk, . . 


e 
544 

56 
58 
59 
60 


300 
30 
200 
200 
200 


39.87 
43.25 

37.17 
36.27 
35.37 


34.7 

37^ 

31.55 

30.42 

29.30 



The first view of these tables shows that the temperature of 
the earth, m the same latitude, is different under different men- 
dians ; therefore, to obtain a clear view of the phenomenon, we 
must particulariy class the observations according to the meri- 
dians in which they fall. The observations brought forward 
comprise four principal meridians, or rather meridional zones ; 
that of Paris, of Umeo, of the Urals, and, lastly, of Cumana« 

Besides, some of the stations mentioned have a considerable 
altitude above the sea ; the temperature of their soil must there- 
fore be reduced to its level. Unfortunately, we possess so few 
observations of this kind, that it is impossible to fix with exact- 
ness the diminution of the temperature of the earth with the al- 
titude. We may, however, conclude from these observations, 
that the decrease of the temperature of springs is subject to 
nearly the same law as that of the air, and that, if any difference 
exists, the first decreases more slowly than the latter. We wiD, 
therefore, in round numbers, estimate ^.25 for S50 metres. 
We then obtain for the temperature of the earth in Congo TT; 
in Cincinnati, 56^62 ; in Geneva, 55M7 ; in Paris, 58^37 ; in 
Giwartenfiall, S8°.76 ; and in Carmeaux, 58^.1. Of the ob- 
servations in the Urals, that of Eisnekejewa must be increased 
2°.7, the rest 1**.8. The observations now obt£un the following 
form, classed according to the meridians just mentioned. 

* The mean temperature of the air in Slatoust (Lat 55*^ is 1^35. , Kift- 
nekejewa is half a degree more to the south, and 70 metres lower. 
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M^v 



' Jnm Meridian <(fO. \ 


Second MeridUmt/ftf^t:. | 


Placx. 


LaatndA. 


Tcmpwof 
Earth. 


PLACXr 


latitude. 


Temp, of 
Earth. 


St Jago, . . 
Teneriffe, . 


16 N. 


7aio 


Cairo, . . . 


30°N. 


72!6 


28i 


64.40 


Carlscrona, . 


661 


47.3 


Carmeaux, . 


43 


6aio 


Upsal, . . . 


60 


43.7 


Geneva, . . 


46 


66.17 


Umeo, . . 


64 


37.17 


Paris, . . . 


49 


63.37 


Giwartenfiall, 


66 


38.76 


Dublin, . • 


63 


49.32 


Coniro, . . 


9S. 


77.0 


Keswick, 


644 


4&67 


€# ' 






Edinburgh, . 


66 


47.76 








Third Meria 


iano/ei 


>E. 


Fourth Meridian of 80^ W. | 


ILisnekejewa, 


64i 


42.67 


Cumana, . . 


10 |78.i2 1 


Nifihnej-tagilsk, 


68 


3a97 


Rockfort, • • 


18 


79.02 


Werchoturie, 


69 


38.07 


Havannah, . 


23 


74.30 


Bogoslowsk, . 


60 


37.17 


Cincinnati, . 39 


65.62 






Philadelphia, 40 


64.96 



We see from these examples^ 

1. That the temperature of the earth, as well as the mean 
temperature of the air, is not the same on the same parallel. If 
we draw lines through all the points which have the same ter* 
restrial temperature, these isogeothermdl lines resemble the iso- 
thermal, that they are parallel to the equator, but diverge from 
it in several points. 

2. That the terrestrial temperature, as well as the mean tern- 
perature of the air, decreases with the increase of the latitude, 
but irregularly. The diminution of temperature from the equa- 
tor to the poles, happens so much the quicker the nearer we ap- 
proach the parallel of 45^ Beyond this, agtdn, it decreases with 
less rapidity. By this we may explain, why, in low latitudes, 
it is less than the mean atmospheric temperature ; for the latter 
decreases very little to Lat 20°. The terrestrial temperature, 
therefore, which is continually decreasing, must, in these lati- 
tudes, be less, though, at the equator, it be as high as the mean 
of the air. In middle latitudes, again, the terrestrial tempera- 
ture again equals the mean of the air, as it does not decrease so 
rapidly as the latter. In higher latitudes, for the same reason, 
the terrestrial temperature finally exceeds the atmospheric. 

3. We may express the distribution of the terrestrial tempe- 
rature, under the same meridian, pretty well by the following 
foimula : 



a ■— 6 sin^ / = <, 
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wba« a and b are constant, / the latitude, and i tiK terrettiial 
temperature. 

Let us combine, in the first vendian, to find out the constant 
nip mbers, the observations of Paris and Edinburgh. We obtain, 

a — 6 8in«6©»=:4T.75. 

fipm which 

a = 79^.92, b^4fr.0t. 

The following Table gives the comparison <^ the observed 
and calculated values : 



PliACJi* 


raUiilafii, 


OlMnmL 


Equator, 


79.92 


e 


Tenexiffe, . 


69.19 


M.4 


St Jflgo, 


7«.77 


7«.l 


Carmeaux, . 


6&1 


68.1 


Geneva, 


6&4 


66.17 


Faris, . . 


w« 


61.97 


Dublin, . . 


49.65 


49.32 


Keswick, • 


48,96 


48.06 


Edinbuxgb, 


47.75 


47.7^^ 


Pole, . . • 


32.90 





The observation at Teneriffe deviates very much ; but this 
isbnd lies very far west, and consequently not properly un- 
der the first meridian. 

In like manner, for the second meridian, if we use cmly the 
observations of Cairo and Upsal, 

asrSff'.e, 6 = 6r.6. 
These values give the following Table : 

1 



Cdcokted. 



Equator, 
Csiro, . . 

Berlin, . . 
Cariflcrona, 



8&9 

72^ 

6a67 

47.07 



' r- 



72.6 

6a22 

47.3 



Upsal, . . 
Umeo, . . 
Giwartenfimi, 
P<^ . . . 



4i7 



3a76 

29.30 



4i7 



40.32 97-17 



38.76 



For the third meridian, we find, from the observations of 
Ktskeni Rogoslowsk, 

83°.52, b = 61^87. 
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Put I. 


CulcuUWd. 


Otwv«L| 


Equator, . . 
Kisnekejewa, . 
Niabney-ts^'<k, 
Werchotune, ■ 


fl3.53 
42.87 

3ft97 
38.07 
37.17 
21.C7 


42.57 
3B.97 
3a07 

37.17- 



^1^^ 



Lastly, for the fourth meridian, from the observations of 
Rockfort and Philadelphia, 

= 86°, i = 75".82. 
.And from which, 



Equator, . . 
Rochftjrt, . . 
UavimnBh, 
CindiHiati. . 
Philadelphia, 
Pole, . . . 



Cllculauri. OBtoted. 



SS.63 
Oi.95 
H(.18 



L 



The result calculated for Cumana deviates very m uch from 
the observed; but as Cumana also lies considerably to the east, 
it is here like TenerifFe. The same is the case with Konigs- 
berg, in the second meridian, whose terrestrial temperature is a 
whole degree less by observation than calculation. Here a lo- 
cal cause seems to lower the terrestrial as well as atmosphe- 
ric temperature. In Konigsberg, the temperature of ihe air is 
43°'Sd : in Mittau, almost S° farther north, and more to the 
east, it is higher, viz. ii°.6f fi-om very careful observations car- 
ried on by Professor Pauker of Mittau for four years. The 
observation of times, also, does not agree with the calculation. 

From these formulae we may easily find the terrestrial tem- 
perature for every degree of latitude, undei- one of the meri- 
dians for which the formulie are calculated. It is easily seen, 
that we may readily find in these meridians the points in which 
a temperature of 42'.25, 64°.5, or 65°. 75 will be found. Lines 
drawn throi^gh these points, are the isogeothermal lines which 
we have already noticed, and are represented in Plate IV. In 
fact, if we eliminate the latitude I from the equation 
a — b sir.' / = t 
c obtain, by the usual reductions, 

cos'/=l— 2^:^. 
• Such a foiiicitlL'jice of llic ubservcd ntiA ca\cu\al.ea icswWs 
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from which fonnula we can eaaly find the latitudes wMch cor- 
respond to certiun temperatures. We thus find, 



LATITUDE. 



r 



Temp. 



32.0 
43.26 
54.5 
65.75 

77.00 



InlMlteidkn, 
Loos. 0*flroDi 
Parte. 



In 9d Mflridlan., 
Long. -90«E. 



e / 

62 2 
47 20 
33 18 
14 27 



InadHUcidin, 
Long. -.0O<»B. 



77 30 
60 31 
48 36 
37 18 
24 30 



65 53 
53 47 
43 14 
32 85 
18 57 



In 4th 
Long.— SIP 



57 32 
48 40 
40 8 
31 7 
19 44 



As the terrestrial temperature of Cumana and Teneriffe is 
connderably less than the points lying in the interior of South 
America and Africa, which are under the same parallel, so must 
the isogeothermal lines, in thd ocean between Africa and Ame- 
rica, have a considerable inflexion to the south. 

I have endeavoured to establish the terrestrial temperature at 
the surface of the earth (or rather at a depth of 26 metres) as a 
general law of nature, and have not, as has hitherto been done, 
deduced it from the mean temperature of the air, with the con- 
sideration of local circumstances. Von Buch, in the above trea- 
tise, has endeavoured to render it probable, that tiie dilSTerences 
between the terrestrial temperature and the mean of the air are 
produced by the cooling or warming of the lower strata, by the 
surface-water inking downwards *. Although this may certainly 
have some influence on the terrestrial temperature, yet many ob- 
servations are opposed to its admission. It is not shewn, that 
the system of subterranean waters to which the springs belong, 
stands in any immediate connection with the atmospheric water ; 
and rain sinks but to a small depth into the earth, particularly 
if it is composed of rock, and is chiefly expended in the process of 
vegetation, or evaporated, or collected into running waters. In 
Bogodowsk, where, for the greater part of the year, the ground 
is covered with snow, and consequentiy no water can sink down ; 
yet in mine-works the quantity of water is not greater in sum- 
mer and autumn than in winter, and only augments in spring, 
when the '^rc of the atmospheric water is considerable, 

•ng of the snows, and the swelling of the 

?s, where the springs almost throughout 

ature of Springs, by Von Buch, p, 166, voLvi. 



from thf 
rivers. 



• Vide 
^.beFAi 
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the whole year, break forth from untler a covering of snow, how 
can the small quanljty of water, which, in summer, by ihe melt^ 
ing of the snow and fall of rain, sinks into the earth, elevate the 
temperature of the subterranean water so many degrees for the 
whole year ? 

lo some places, such as marshes, the mixing of atmospheric 
water witli that of springs is evident ; also loose sands, such as 
those of the Egyptian deserts, heated by the sun's rays, elevate 
the temperature of springs • ; but such observations have been 
excluded in the above calculations. 

However well the formula a — b sin* l—t expresses the ob- 
servations, yet it must not be forgotten that it is only an approxi- 
mative formula, and that it may give false results for points far 
removed from the places of observation. To such places belongs 
the pole, for which all the four equations must give the same 
value, but which is not the case. It may be admitted, that, in 
the vicinity of the pole, the terrestrial temperature is at ils 
minimum, which this formula cannot indicate, as, at ^ ^ it has 
its greatest value, at / ^ 90" its smallest. As the isogeother- 
raal line of SS' under the first meridian, approaches very near 
the pole, if we can trust the formula even reaches it, so that 
the space, which is included by the isogoothermal line of 32°, has 
a. considerable indentation, and seems almost to form two por- 
tions, the middle points of which are to be viewed as two dis- 
tinct poles of cold. One of these points probably lies in North 
America, the other in the north of Siijeria. Unfortunately we 
still want observations on these places. The temjxirature under 
these poles of cold cannot be much under 32°. 

With respect to the temperature at the equator, we see that 
these points which are on coasts washed by the sea, or on islands, 
have a lower temperature than those which are in the middle of 
a great continent. The warmest point of the equator is in the 
interior of Africa ; to the north of this point, at lea,st in lati- 
tudes which do not exceed 50°, the isogeothermal lines have a 
considerable curve to the north. That point, which, in the 
ocean included between great continents, falls in 60° east longi- 
tude, has even a temperature of 3-37 lower. Those points, 
finally, which lie nest to the observations made on the west 
coast ai Africa (Teneriffe) and east coast of America (Cuma- 
■ Well at llie great Pvramid Jlft'lo. '■ ^ 
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na) * potseM ahncMt the tame low temperature, so that we vamj 
ooojecture^ that tbe coldest point of the equatm- betwe^ &f 
weat and &y east longitude, is, in the great ocean between the 
went eoaat of Africa and the east coast of America ; but, ffom 
thence the terrestrial temperature increases rapidly to the cast 
and weal. The same holds for the calculated temperatures of 
the equator which, we have already obeerred of the pioie, dwt 
the fdmnilss are periiaps not quite confbnnaUe to cme another. 
It HI difficult to conjecture what can have produced a greater 
terrestrial temperature in the low latitudes of the second neridan. 
The dicumstance of the equator in Africa, ext^ding tbrddgh 
« large extent of country covered with sandy wastes, may be a 
canid of the phenomenon ; but it is difficult to conjecture how 
this could influence high latitudes. If we reflect that there are, 
milder this meridian, two active volcanoes (Vesuvius and Etna) ; 
that Germany is studded with basalt and other igneous rocks; 
that a greater or less number of warm springs testify the high 
t eiupettrtu re of the interior ; that, finally, in the Tyrolese Alps, 
p orph yr y and augite-rock predominate, to which, according to 
tbe new views, these immense masses owe their ektation ; it is 
natural to be expected, that even this circumstance of melted 
igneous masses being found at a small depth under the surface 
of the whole district, may be connected with the higher tcm- 
peraume of the soil. 

South of the equator we possess but one observation, that of 
Congo, under the second meridian ; and if a single observation 
can justify us in forming any conclusion, it explains how tbe 
warmest isogeothermal line (or tbe isogeotherma^- equator) does 
not coincide with the equator of the earth. We require only, in 
the map^ Plate IV., to halve the distance between the isogeother^ 
mal line of 77"0 and the point in Congo, where the terrestrial 
temperature is also 77% to find a point through which the isogeo- 
thermal equator must pass. If this line, as is probable, runs 
parallel to the isogeothermal line of 77% then is the temperatui^ 
on it greater under the first meridian, less under the second, and 
likewise less under the third and fourth, than the calculated 
temperature for the equator of the earth ; the temperatures are 
thereft^e distributed similarly on the isogeothermal equator, as 

* Combining the observallons at PhUadelphia and Cumana, we find only 
79*92 for the temperature at the equator. 



Almospkere and the Earth. %55 

they would l>e if tliis lino cotncitled with the terrestrial equator, 
and devtal^little from 61-5; that is, the mean tempiTatiire of 
the air in these regions, 

The temperature of the earth stands in manifest connexion 
with other appearances exhibited by nature, I will here only 
mention some of these, to show how fruitful theEe considera- 
liuQS may in time become, Wahlenberg has already shewn, that 
in high latitudes many perennial deep-rooted herbs, trees and 
shrubs, only thri»e, because ihe temperature of the earth exceed* 
the tnean temperature of the air. In these latitudes, the periods 
of vegetation nppear to be as much regulated by the periods in the 
temperature of the earth as that of the mean temperature of the 
air ; a remark which I had often an opportunity of making, on 
my journey to the northern Urals, In Middle RuNsia, the ve- 
getation commences later than in Germany, but the harvest falls 
at the Game time, in the month of July ; but if, proceeding north- 
warde, we pass the point where the mean temperature of the air 
is 33'0, the harvests become later, and happen in j\ugugt ; and, 
finally, before the cultivation of grain is c-onipletely at an end, 
in the be^nning of September ; this period, which correspondii 
with the maximum of the atmospherical temperature, approaches, 
*hereft»re, in high latitudes, the time when the lerrestrial tempera- 
ture is highest. The connexion which the direction of the north- 
ernmost isogeothermal lines appears to maintain with the boun- 
dary of the polar ices, also merits our attention. These limil& 
ate laid down on the accompanying chart, fnim Scoresby's in- 
teresting paper on the Polar Ice *. The first glance at the chart 
informs us, thai the isogeothermal line of 3S° extends somewhat 
to the south of the boundary of the ice, except at Greenland : but 
of this country we know that formerly it was not so much beset 
with ice as at present. The terrestrial teini>erature can only 
operate on masses of ice, which sink to a considerable depth, 
which is not the case with those on the Continent; and hence the 
effect of a large mass of land, such as Greenland, on the polar ice 
boundary is easily explained. The floating of the ice on the east 
coast of Greenland towards the south-west, which Sccresby has so 
well observed, would intimate colder pmnts in the north of Ame- 
rica, particularly of Greenland ; at least, I do not know how we 

' This remarkable memoir first ap|ieareJ in tbe Id volume of the Memdrt 
of (he Wemerian Sodety, •,■'<' ^' '■!■'■ '.-I's -" 
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can otlierwise cxpliun this appearance, so much at variance with 
our ideas of ihe distribution of temperatures in the surface of the 
earth. It is clear, that, if the coldest point of the polar sea ia 
just under the pole, the colder water must move below from 
north to south, and the warmer on the surface from south 
north, the first of these currents would be changed by the rota- 
tion of the earth into a soutli-west, the second into ft north-east 
one^ as it must lie the surface-water which affects the floating 
of the ice, it must lake place towards the north-east, viz. in the 
opposite direction, to what really happens. But, if the coldeit 
point is some distance south from the pole, then the surface^ur> 
rent must take a southerly direction, or rather a south-west, 
account of the rotation of the earth. 

I believe, that, in future, we will find more connexion be- 
tween thcphcnomcnaofcurrentsandthedistribittionof theearth^ 
temperature; but the latter may exert some influence on the 
distribution of the intenaty of the earth's magnetism. I havC^ 
in a former treatise, endeavoured to establish the probability rf 
the magnetism of the earth being seated at its surface ; if ttA 
is the case, then certainly the distribution of the earth's teinpe* 
rature must Influence that of the magnetic intensity. But 
have here the choice of two hypotheses, either the earth is to btf 
regarded as a magnet itself, and then the intensity of its mag' 
netic power decreases with the increase of temperature, or it 
receives its power fiom without, and is, as it were, a mass of soft 
iron, which is rendered magnetic by a foreign body, and thetf 
its magnetic force increases with the heat. 

Although the first of these hypotheses has been that hitfaerto' 
universally received, yet the second gains some probability froirf 
the newly discovered magnetic influence of the sun's rays, aiiif 
the dependence of the daily changes of the declination on thrf 
course of the sun. We will immediate ly] see, that the knowledgtf' 
we have obtained of the distribution of the earth's temperatuitf 
^ves us a means of deciding the question with greater certain^ 

Let us suppose, first, the globe of the earth as a heated maiK 
extremely capable of magneiism, and whose surface has almoM 
a unifi ""-iture, to be rendered magnetic by the powflf 

of a di body (the sun). It is clear, that the diK 

tributi t will only, in such a body, shew a great 

regula of e(\ual inclination will correspond wiUt 
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ihose of equal intensity. Uiit if, by degrcea, diJferenct^ in the 
surface temperature arise, it is clear that the lines of equal inteu- 
sity Id particular will change, and will remove in some points from 
tiioee of equal inclination. If a line of equal inclination passes 
through several points, which have the same terrestrial tempera- 
ture, (hen, in all these points, the intensity of the magnetic force 
will also be the same; but in all points of the same line, where 
the terrestrial temperature is higher or lower, will the intenaty be 
greater or less (if the second hypothesis be correct). This ap- 
pears really to be tht case; and if future obserrations increase 
the number of those already collected, we may consider this cir- 
cumstance as a powerful confirmation of the second hypothesis. 
From Hansfeen''s chart (of die lines ol" inclination and isody- 
namic lines for the whole magnetic power for 18S5, also from 
tiie chart of isodynamic lines, which is appended to his^Treatise 
in Poggendorf's Annals, v. 9), we see that the inclination and 
Isodynamic lines in Scotland run nearly parallel ; but in the east, 
in Norway and Sweden, the latter deviate to the north, and in- 
tersect the former : On the line of equal inclination, therefore, 
in the east, the hiCensity is less than in the west, which is also 
the case with the terrestrial temperature. Edinburgh has nearly 
the same inclination as Stockholm ; in Edinburgh the intensity 
is 1'400, the terrestrial temperature 4775; in Stockholm, the 
first 1-886, the other 43-7. The same is the case with Paris and 
Kasan, whose inclinations differ little from one another ; in Paris 
the intensity is 1*348, the terrestrial temperature 527; in Ka- 
san, the former 1-320, the latter 4325. Further, in Teneriffe 
and Naples : in Teneriffe the intensity = 1 -298, terrestrial 
temperature 64'62 ; in Naples, the former 1276j the latter 
about 61 25. 

We now easily see why the pole of intensity falls to the south 
of the pole of inclination. As the temperature of the earth de- 
creases to the north, so the lines of equal inclination lying near- 
est the pole of inclination, go to the north of it through colder 
pointA than to the south ; but in these colder points, from the 
above principles, the intensity must be less than in the warmer; 
we must therefore seek for the pole of intensities, viz. the point 
where the intensities reach their maximum, to the south of the 

JAJJUABY — MAHCH 1830. It - . 
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On pecvUar Noises occationa% heard 
pole of incUnation, — where it is really Tuund, according to tl« 
newest observations calculated by Hansteeti. The pole of U^ 
tensity lies under Latitude S6°, Longitude 80° ; and of inclina- 
tion under Latitude 71°, Longitude 103° west from Paris. — 
Poggifulorfa Armalen, 18S9. 



On pectiliar Noises occasionalhf heard in particular DistrictBi 
with some J'nriher Remarks uh the production of tlteu 
Sounds. Couimunicated l)y the Author. 

Xn page 74. of your last Journal, an interesting paper is in- 
serted upon the peculiar noises heard at Nakuh, on Mount Si* 
nai, retiembling the tone of an j^olian harp, or the sound emit- 
ted by the instrument used in the Greek monasteries instead of 
a bell ; that this is succeeded by a murmuring like that of S 
hollow top ; and, lastly, becomes so loud that the earth seems to 
shake. In discussing the opinions of Mr Seetzen, Mr Gray,' 
and other Iravellers, it is finally decided, on the evidence of Proi 
fessor Ehrenberg, that the phenomenon is referable solely ta 
the rolling or grating of diy coarse granular sand down the sur.f 
face of a steep acclivity in the rock. Those who are conversant: 
with alpine scenery, and in the habit of strolling amidst the ra- 
cesses of these mountainous regions, will readily bear their testi- 
mony to the power of avalanches for the production of those 
awful concussions which so often rouse attention, re-echoii^ 
from every pinnacle and precipice ; while, to the more gradual 
and gentle lapses of sheets of pulverised snow down the smooth 
inclined planes of lengthened acclivities, may be referred the 
minor moanings which rise and fall upon the ear, much resei»- 
blingin character the tones of El Nakuh. But however ju»f 
may be the deductions formed from the visit of Professor' 
Ehrenberg to that remarkable place, I am induced to notice the- 
subject, for the purpose of pointing out, not only the possibility ;i 
hut tb 'V, that similar effects may be produced by other* 

causei murmurings of El Nakuh are by no mean^ 

confin of Mount Sinai. For I suspect that not* 

only i ^a, but other tracts of land under favour. 
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ably exciting circumstances, become, more frequently than am 
pfailoGophy dreameth of, instruments on which Nature delights 
to play " sounds and sweet airs." That hills and plains, the 
wilderness and the waters, are in her hands but as " harps whose 
chords elude the sight ;" though, whether this melody be of 
" the air or the earth," must remain a matter of mystery, 
whereupon wisdom yet may ponder. I shall proceed to corro- 
borate my views by a few instances. It is observed by the 
author of one of the most deh'ghtful minor works* of modem 
date, that the " purely rural, tittle noticed, and, indeed, local 
occurrence, called by the country people Hummings in the air, 
is annually to be heard in one or two fields near his dwelling. 
" About the middle of the day, perhaps from twelve o'clock till 
two, on a few calm sultry days in July," he says, " we occasionally^ 
hear, when in particular places, the humming of apparently 
ft large swarm of bees. It is generally in some spacious open 
spot that this murmuring first arresis our attention. As wo 
more onward, the sound becomes fainter, and by degrees is no 
longer audible. That this sound proceeds from a collection of 
bees, or some such insects high in the air, there can be no 
doubt ; yet the musicians are invisible. At these times a soli- 
tary insect or so may be observed here and there, occupied in 
ita usual employ ; but this creature takes no part in our aerial 
orchestra." 

Now, before entirely acquiescing in an opinion thus delivered 
in the language of certainty, it should be remarked, in the^rat 
place, That the writer mentions the fact as local and partial, 
beard only in one or two fields^ at particuiair tirnea of the year, 
when the air is in a certain state, viz. caim and sultry. In the 
wast place, it may, for good reasons, be fairly doubted, whether 
it really is produced by insects " high in Mr ;" for it so happens, 
Uiat, in the bosom of a thick wood, where there is a space par- 
tially opened, though still a very narrow and confined spot, in 
days precisely such as he describes them, i. e. sultry, and in 
the middle of summer, when the air is calm, I have often 
paused, to listen to a similar aerial humming, appearing to re- 
sult from some unseen power close at hand, which for several 

■ Journal of a Naturalist^ p. 369, Sd edit. 
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years I hesitated not to attribute to insects, an opinicm I felt 
compelled, though reluctantly, to give up, since, after the most 
diligent search, I could never detect the presenoe of any col- 
lected body sufficiently numerous to account far the efiect. 
Many of the properties of sound have hitherto eluded the powers 
of science, and much that is mysterious still remains to be un- 
ravelled. 

IVith respect to the celebrated statue of Memnon at Thebes, 
we have some very obstinate authorities to contend with, be- 
fore it can be given up as entirely and absolutdy fictitious. 
Strabo, for instance, positively affirms that he heard sounds 
emitted; and so far was he from being a credulous auditor, 
that, without being able, as he says, to declare wheth^ it 
proceeded from the statue or the base, he adds, that, although 
it did certainly appear to him to issue from the one or the other, 
he would rather believe that it came from the bystanders, and 
was altogether an imposture, than conclude, though supported 
by the evidence of his own senses, that stones ranged in such 
and such a manner were capable of yielding sound. Pausa- 
nias, also, who saw the mutilated remnants of the statue when the 
lower part alone remained on the pedestal, speaks of it as a fad 
concerning which there could be no question. Pliny, in his 
Natural History, book 36. ch. 7., in enumerating the various 
Egyptian marbles, mentions this Memnonian block as possesnng 
the singular quality of cleaving or cracking under the influence 
of the morning sun. Juvenal alludes to it in his 15th Sat 
1.6, 

^* Dimidio magicse resonant ubi Memnone chords.** 

And Tacitus, finally, informs us, An. lib. 2. § 61., that Germa- 
nicus, in his progress up the River Nile, actually saw this 
" Memnonis saxea effigies, ubi radiis solis icta est, vocalem so- 
num leddens."" Notwithstanding this collected evidence, though 
we may hesitate in admitting the fact to its full extent, I am in- 
clined so far to give it weight, as to believe that, if there was 
imposture, that imposture had still truth for its foundation, 
name^ ^nme similar phenomenon had been detected in 

masse tones, — a supposition strongly corroborated 

^y ^h testimony of Humboldt, whose attention 

^as d larkable granite rocks in South America, 
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which spontaneously, at certain times, emitted sounds much re- 
sembling those attributed to the colossal statue of Memnon, a 
circumstance well known to the natives, who, however, were at 
a loss for an explanation of the cause. -t 

This distinguished traveller says, in the 4th volume of his 
Personal Narrative, that, according to credible witnesses, sub- 
terraneous sounds, like those of an organ, are heard towards 
sunrise, by those who sleep upon the granite rocks on the banks 
of the Oroonoko. He adds, that MM. Jomard, Jollois, and 
Devilliers heard, at sunrise, in a monument of granite, placed 
at the centre of the spot on which the palace of Kamak stands, 
a noise resembling the breaking of a string *. 

The reflective powers of surfaces, whether inclined or hori- 
zontal, and the transmitting capacity of the air, afford data for 
every variety of theory, in the equally unaccountable and singu- 
lar instances on record ; and I believe that many of your read- 
ers, at all in the habit of paying attention to the numberless 
phenomena presenting themselves, will bear testimony to having 
heard strange sounds, whence and wherefore they knew nor. 
He who has been called upon to keep watch during the lone 
hours and stillness of a calm night, will occasionally hear low 
murmurings rising and falling on the ear, for which he would 
find it difRcult to account on any other theory than vibrations 
of air acting in some particular manner on intervening surfaces 
or projections. 

It may be urged, and It is perfectly just, that the intensity 
of sound is very considerably increased during the night, which 
has been ascribed by Humboldt to the presence of the sun 
acting on the propagation and intensity of sounds, by opposing 
ihem with currents of air of different density, and partial un- 
dulations of the atmosphere, caused by unequally heating dif- 
ferent ports of the earth. In these cases, the vibrations of sound 

* Analogoua, aod corroborative in snme de^ee of these facts, in the fol- 
lowing beautiful, though somewhat fanciful, passa^ uf Madame dc Stael's : 
" Et Von meme que sur lea cStes de I'Asie, ub t'atmoephere est plus pur, on 
entend quelqueibis le soir une hannonie plaintive et douce, que la nature 
icmble adrcaser i Thomme, i fin de lui apiirendre qu'elle respire, qu'elle 
aime, et yu'ellc souflVe." 
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Bhife divided into two waves, where the medium suddenly changes, 
*^aBd a sort of acoustic mirage is produced, ariidng from the 
want of homf^neity of the air, in the same manner as a lumi- 
nous mirage takes place from an analogous cause *. But, ad- 
mitting the ingenious explanation of this scientific traveller, 
other causes possibly, however, and probably connected with 
the presence or absence, excess or dimiDulion, of solar heat, may 
be operauve in both the increase, and protracted continuity of 
sound. Thus, Captain Sir Edward Parry, during the intense cold 
experienced in Winter Harbour, was surprized at the great dis- 
tance at which the human voice could be heard : " I have," he 
says, " often heard people distinctly conversing in a common 
tone of voice, at the distance of a mile, and to-day X heard a 
man singing to himself as he walked along the beach at even 
a greater distance than this." The strong tendency of sound 
to ascend, again, has great effect. Humboldt remarks the bark- 
ing of a dog has been heard when the listener was at an eleva- 
tion of about three miles in an aerostatic balloon. And it has 
been remarked, that, from the edge of the Table Mountain, , 
which is 3600 feet high, and the upper part of which rises per- 
pa falh.u lariy M Ab dlttance'Df abotlt anlilefratnCape'Towa, 
•Mry ooiae'made' below, even to the word of ceamnnd'ORiAe 
prnde, may be distnctly heard. 

1%s cmducting poww of wato- is well known, but taririut 
extent would scarcely be credited, had we not Uie matt -utt- 
doiibted endeace at bond, that 4^ the much to be lamented Dr 
0arke,'»iiOBew(vds''we shall give. " A remarkaUe ' cjrcum- 
Ibmce occurred, which may convey notbns oF tibe propagatMRi 
of '•oood over wotn-, greater than will pohapa be credited ; but 
wt' eui'uppea) to the teatinioay of those who were witnmes 
ef the faet^ for tfae truth of that whic^ we aaw relate. By our 
libaarTatitn of btitodc, we were 100 niles fiiun the Egyp- 
tian coast ; the sea was perfectly calm, with lilile or no swdl, 
tmd Karceh/ a breath of air sHrrmg, when the Capt^n 
M&ed om- attention to the sound, as of distanfartillery, vibmtiiig 
q} 9 low g^tle murmur, upon the water, afld 'distinctly heArd 
It iotervala during the whole day. He said it was mused by 
* Ann. de Cbiin. roL xii. p. 163 ; df this Journal, old wrle^ roL iU. p. IM> 



ws' n 



in particular Diitricti. 
aa engagement at sea, and believed the enemy had attacked our ' 

fleet at Alexandria. No such event hod, however, taken place, 
and it was afterwards known, that the sounds we then heard 
proceeded from an attack, made by our troops, agMnst the for- 
tress of Baclimanie on the Nile, beyond Rosetta. This had 
commenced upon that day ; and hence alone the noise of guns 
could have originated. The distance of Rachnianie from the 
coast in a direct hne, is about ten leagues ; this allows 130 miles 
for the space through which the sound had been propagated 
when it reached our eara*." 

Of the conducting and reverberaUng powers of a flat sur- 
face, I would mention, not only from its extreme singulari- 
ty, but its classical position, the echo in the Gardens of Les 
Rochers, once the well known residence of Madame de Se- 
vign^. An additional reason for noticing it is, because I doubt 
whether iu existence is sufBciently known, or was duly appre- 
ciated, even in the days of its celebrated guardian, since we 
find her alluding to it only as a " petit rediseur," repeating 
" mot ii mot jusque dans roreille;" and gladly would I induce 
any scientific traveller to include within his tour through this 
picturesque part of France, a visit to a place and object so well 
worthy of his attention. The Chateau des Bochers, sold unfor- 
tunately in the Revolutionary times, and (I speak of a few years 
ago) in the hands of a most unworthy and disreputable owner, 
is situated no great distance from the interesting and ancient 
town of Vitre. A broad gravel walk on a dead flat, leads 
through the garden to the house. In the centre of this, on a 
particular spot, the listener is placed, at the distance of about 
ten or a dozen yards from another person, who, similarly 
placed, addresses liim in a low, and, in the common acceptation 
of the term, inaudible whisper, when ■ 

" Lo, what tnjriads riae !'" V 

for immediately from thousands and ten of thousands of invisi- ■ 

ble tongues, starting from the earth beneath, or as if every peb- 
ble was ^fled with powers of speech, the sentence is repeated 
with a slight hissing sound, nut unlike the whirling of small 
shot passing through the air. On removing from this spot, 

• Clarke's Traveh, vol. Ui. p. 331. J 
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• however triffing the distance, the intenriCy of the - vepetitioii b 
sensibly diminished,' and within a few feet ceases to be heanL 

. Under the idea that the ground was hollow beneath,' the sail 

- has been dug up to a conriderable depth, but without disoover- 
ing any clew to the solution of the mystery. On looking round 
for any external cause, I felt inclined to attribute the phenome- 
non to the reflecting powers of a semicircular low garden-wall, 
a few yards in the rear of the listener, and in front of the 
speaker, although there was no apparent connexion between the 
transmission of sound from the gravel- walk and this wall. The 
gardener, however, to whom I suggested this, assured me that 
I was wrong, since within his memory the wall had been taken 

. down and rebuilt, and that in the interim there was no perceptiUe 
alteration in the imaccountable evolution of these nngular 
sounds. 

On the smooth surface of ice, and on a much larger scale, 
a somewhat similar effect has been observed. For an instance, 
I shall refer to the animated account extracted from Head^s 
Forest Scenes, a little work scarcely, if at all, inferior to 
the spirited rough notes of his brother of galloping notoriety, 
^f March 7.-^The frost continued, and the cold increased to a 
very low temperature, the effect of which upon the extended 
sheet of ice which covered the bay, was somewhiat remarkable. 
It cracked and split from one end to the oth^, with a ncnse 
which might have been mistaken for distant artillery ; but this, 
when it is taken into consideration that the sheet of ice was 
15 or 16 square miles in area, and 3 feet thick, may be easily 
imagined. Nor was this all.: I was occasionally surprised by 
sounds produced by the wind, indescribably awful and grand. 
Whether the vast sheet of ice was made to vibrate and bellow 
like the copper which generates the thunder of the stage, or 
whether the air rushing through its cracks and fissures made a 
noise, I will not pretend to say ; still less to describe the vari- 
ous intonations, which in every direction struck upon the ear. 
A dreary undulating sound wandered from point to point, per- 
plexing i\ip ^ to imagine whence it came, or whither it went, 
and whei ^subterranean, sometimes like low moan- 

ing, and nto a deep-toned note, as produced by 

some Mi i being in real fact, and without me- 
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- taphor the voice of winds imprisoned in ihe bosom of ihe deep. 
■ This night, March 7., I listened for the first time to what was I 

' then perfectly new to me, although I experienced its repetition | 

on many subsequent occasions, whenever the temperature fell , 

very suddenly*." 

In this case, as well as in that mentioned by Sir Edward 
Parry, it should be remarked that temperature was closely con- 
nected with the sounds, a proof that the peculiar state of the 
air, with respect to its radiating powers of heat, is an important i 

feature in causing these phenomena, and so far at least may be i 

adduced in support of even the morning music of Memnon's 
statue, when the sudden action of the solar rays might produce 
incalculable effects, darting on certain substances, surrounded 
with a temperature considerably cooled down by dews, and the 
chill of the night air. 

I shall conclude by mentioning two other causes, bearingper- 
haps more closely on the original question, which, like the echo of I 

Les Rochers, have fallen under my own immediate observation. 

In the autumn of 1828, when on a lour through Les Hautes ' 

Pyrenees, I formed one of a party, quitting Bagneses de Lu- 
cbon at midnight, with an intention of reaching tlie heights of 
the Porte de Venasque, one of the wildest and most romantic 
boundaries between the French and Spanish frontier, from the 
summit of which the spectator looks at once upon the inacces- 
sible ridges of the Maladetta, the most lofty point of the Py- 
renean range. After winding our way through the deep woods j 

and ravines, constantly ascending above the valley of Luchon, 
we gained the Hospice about two in the morning, and, af^r | 

remaining there a short time, proceeded with the first blush of I 

dawn to encounter the very steep gorge terminating in the pass 
itself, a narrow vertical fissure through a massive wall of per- 
pendicular rock. It is not my intention to detail the features 
of the magnificent scene which burst upon our view as we 
emerged from this splendid portal, and stixd upon Spanish 
ground, — neither to describe the feelings of awe which rivelted 
tis to the spot, as we gazed, in speechless admiration, on the 
lone, desolate, and (if the term may be applied to a mountain), I 

the ghastly form of the appropriately-named Maladetta. I al- 
* Hesd'a Purest Scenes, p. 2 04. 
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lude to it eoiely for ihe puri>oGe of ubaerving, that we were most 
forcibly struck with a dulJ, low, inoaniDg, ^olian sound, which 
alone broke upon the deathly aileiice, evidently proceeding from 
the body of this mighty mass, tliougb we in vdn attempted to 
connect it witli any particular spot, or assign an adequate cause 
for theee solemn strains. Tlic air was perfectly calm. The sky 
was cloudless, and the atmosphere clear to that extraordinary 
degree conceivable only by those who are familiar with the ele- 
vated regions of southern climates. So clear and pure indeedi 
that, at noon, a bright star which had attracted our notice 
throughout the grey of the morning, stiil remained visiUe in the 
zenith. By the naked eye, therefore, and still more with the 
assistance of a telescope, any water-falls of sufHcient magnitude 
would have been distinguishable on a front base, and exposed 
before us ; but not a stream was to be delected, and the bed of 
what gave evident tokens of being occasionally a strong torrcut, 
inteisecting the valley at its foot, was then nearly dry. I will not 
presume to assert, that the sun's rays, thougli at the moment im- 
pinging in alt their glory on every point and {)eak of the snowy 
heights, had any share in vibrating these mountain chords ; but 
on a subsequent visit, a few days aftersvards, when I went alone 
to explore this wild scenery, and at the same hour stood on the 
same spot, I listened in vain for the moaning sounds ; the air 
was equally calm ; but the sun was hidden by clouds, and a cap 
of dense mist hung over the greater portion of the mountain. 

My remaining instance in point is nearer home, and though 
by no means of common occurrence, is sufficiently frequent to be 
pretty generally known in its own immediate neighbourhood. 
On turning to a map of Cheshire, it will be seen, that, from 
within a short distance eastward of Macclesfield, a range of hills 
extends in an in-egular curve to the north-west, forming a scrt 
of concave screen, somewhat abruptly terminating over the 
comparatively level plains of this part of the county. In diC 
ferent parts of these, as well as in more elevated spots, at the 
various distances of from four to six miles or more, at certiuo 
seasons of dii> vear, usually in the early part of spring, whea 
the wini ' and nearly calm on the flats, a hollow 

d, familiarly termed the " soughing of 
y proceeding from this elevated rang^ 
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whkJi, I should add, is inlersccted with numberless ravines or 
valleys; and I have no doubt, that when the atmosphere is in 
that precise state best adapted for remving and transmitting 
undulations of air, a breeze, not perceptible in the flat country, 
gently sweeps from Che Biimmits of the hills, and acts the part 
of a blower on the sinuosities and hollows or clDughs as they 
are called, which thus respond to the draught of air like 
enormous organ-pipes, and become for the time wind-instru- 
ments on a gigantic scale, producing those striking and melan- 
choly modulations so well expressed by the provincial word 
*' soughing," derived, no doubt, frtan the old Welsh substan- 
tive " suad," a lullaby, or the verb " suaw,'" to hush, lo lull, to 
rest; or, aa Sir Walter Scott iu his glossary interprets it, a hol- 
low blast or whisper, in which sense he uses it. " Hiat,' ex- 
claimed Mucklcwrath *, ' I hear a distant noise' ' It is the 
rushing of the brook over the pebbles' said one. ' It is the 
sough of the wind among the bracken' said another." And, 
again, when old Bousterswivel \ is keeping hia midnight vigils 
near goot Maister Miahdigoafs grave, the *' melancholy souff/i" 
of the dying wind is fitly associated with " strains of vocal 
music, so sad and solemn, as if the departed spirits of the 
churchmen who had once inhabited dioae deserted ruins, were 
moumiDg the solitude and desolation to which their hallowed 
precincts had been abandoned." 

E. S. 



On the Geographical Characters and Geognostical Comlitution 
of Spain. By Professor Hausmann, of Gottingen. Com- 
municated by the Author \. 

Geographic Features t^the Country. 
Xhe chief direction of the Pyrenean chain, properly so called, 
is from ESE to WSW. It is disposed, not in one but in 

" Old Mortality, vol. iv. p. 86. -f Antiquary, vol. U. p. 860. 

^ As we tnov but comi>arBtive1y little of the geoKrapbical and geobgicel 
features of Spain, we have much pleamre in laying before our readers these 
observations of Professor Hausmann, abstracted from a memoir tatelv read 
before the Rnyal Society ofGoltingeu, by that distingHifihed naturalist, but 
not yet printed or published— -Edit, 4 
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two chains, wbidi run parallel to each other. An erfoneous 
view has been taken up and propagated by many of the newer 
geographers, viz. that the principal mountain groups in Spain 
are mere continuations of the Pyrenees : they have aaaumed and 
delineated in maps what they call an Iberian Blountain Chain, 
wbidi chain is said to arise in the west, in the mountains of 
Asturias, at the sources of the Ebro, from thence to run in a 
south-eastern direction towards the frontiers of Airagon and 
Old Castile, where it assumes a southerly direction, and ranges 
downwards to Cabo de Oata, where it terminates. It is con- 
ceived that the other principal chains of mountains are lateral 
branches of that Iberian mountain chain, and that they thus 
form not longitudinal valleys, but transverse valleys. This er- 
ror has arisen from a series of heights which range through 
Spain, in the direction of the supposed chain, forming the prin- 
cipal zoater-shed (divortia aquarum) between the Atlantic and 
Mediterranean Seas, and which, therefore, in regard to the 
surface of the Iberian peninsula, is of great importance, because 
there is connected with it the striking phenomenon, that, with 
exception of the Ebro, all the considerable rivers flow towards 
the Atlantic Sea, and that the eastern acclivity is short, while 
the western and south-western are long. But this series of 
heights (hohenzug), has not the characters of a connected 
mountain chain (group), although single mountain masses are 
found in its line of direction. Among these, the most distin- 
guished are the Sierras de Molina^ de Atbaraciriy de Cuencay 
on the borders of Arragon and Old and New Castile. Not only 
the external aspect, but also the internal compoation, go to 
prove that the principal mountain chains of Spain are not mem- 
bers of a great mountain system, or system of mountains. The 
principal mountain chains which traverse the interior of Spain, 
have the same general direction, which is from WSW. to ENE. 
' The most northern chain begins at the western frontier of Ar- 
ragon, and forms, under the name Somosierra and Guadarrama 
mountains, the boundary between Old and New Castile, and con- 
tinues, u^ ^^^^ names Sierra del Pico, Montana de Griegos, 
Sierra d length unites with the Portuguese Sierra 

de Estr striking mountain chain, which is so 

much di. form and height, is much less con- 
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^ nected in its longitudinal direction than the chain of the Vyre- 
I nees. The eastern part of it, whose majestic pyramidic suni- 
1 mils are seen from the high table land of Madrid, rises 7700 
feet above the level of the sea. Another mountain chain ranges 
I between the Tagus and theGuadiana, under the names Monies 
\ de Consuegra, Sierra de Vet'enes, Montaiias de Toledo, Sierra I 

I de Gnadelupe, and continues onwards to Portugal. A more 
I simple chain than tiiia is the moderately high Sierra Morena, 

which, begtiming on the eastern boundary of Mancha, continues I 

onward between the Guadiana and the Guadalquiver. Its 
northern foot is much liigher than its southern. We rise gra- ' 

dually to the road which leads from Madrid towards Andalusia, 
to a pass 2255 feet above the level of the sea. Tiie acclivity is I 

steeper on the south side. , 

The most southern chain of mountains, which, in its direc- 
tion, corresponds to the south coast of Spain, or rather ranges 
along in the direction of the coast, is distinguished by its form 
and height. Both in its exterior and interior, it is more com- 
plicated in its structure than the other Spanish ranges of moun- 
tains, because there are in it many high ridges which run pa- 
rallel, and thus longitudinal valleys are formed. This moun- 
tain range has not an uninterrupted course ; on the con- 
trary, the eastern part of it, whose principal mountain ridge 
: ' is named Sierra Nevada, is separated from the western, named 
' the Sierra de Ronda. The first, the Sierra Nevada, is par- 
ticularly distinguished by its extent and height. Its principal 
I mountain ridge overtops the highest summits of the Pyre- 
I nees ; for, according to the measurements of Dom. Simon 
R^^as Clementi, the highest summit, Cumbre de Mulhacen, is 
11,105 feet above the level of the sea ; hence, notwithstanding 
its southern situation, it i-ises above the snow line, which there 
attains a height of 8600 feet above the sea. The northern foot 
of the Sierra Nevada is bounded partly by the table land of 
Guadiz and Granada, of which the latter is 2000 feet above the 
sea. The southern acclivity of the ridge which runs parallel 
with the central chain, sinks, on the contrary, very rapidly into 
the sea. The most easterly of these is the Sierra de Aljamilla ; 
then follows the Sierra de Gador, rich in ores ; and to these the 
, Contraviesa, the Sierra de Lujar, and the Sierra de las Almi- 
I jaras. These ridges do not form an un\n\.crt\\^lc4 s«Tve%-, o-ci 
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the contrary, arc separated from each othi?r by transverse vai-. 
leys. In the continuation of this coaat chain, we have, to the- 
south-west of Malaga, the Sierra de Mijas and the Sierra B«T<> 
meja, which range towardB the Sierra de Ronda, which extend 
their arms towards the most southern extremity of Spain. 

When we take a general view of these different principal 
mountain chains of Spnin, and at the same time attend to the 
prolongation of the middle ones into Portugal, it follows, that- 
the more southerly they are, the shorter is their course. It 
further appears, that there is connected with this a southerly 
curvature of the extreme branches ; with these is connected the 
turning of the rivers from their principal direction as they ap- 
proach to the sea. This is least considerable with the Tagus, 
but most considerable with the Guadiana and Guadalquiver. 
These rivers do not break across the mountain chainR, as is the 
case with the smaller streams which belong to the Sierra Neva- 
da, in order to reach the sea by tbe shortest course : on the 
contrary, they continue true to the course of the accompanying 
mountain chains to their estuary. As the general figure of the' 
Iberian Peninsula is explained trom the relations of itB chiuns of' 
mountains, in the same way, but in a more striking manii^ 
can be explained the south coast of Spain, from Gibraltar W 
Cabo de Gala. 

Besides the principal mountain chains already tnentioaedi' 
there are many others of lesser extent and elevation, which dw 
not belong to these. Many of these have an effect on the for- 
mation of those situated on tlie eastern acclivity of the Iberiai» 
peninsula, on the figure of the sea-coast, and on the rivers thaP 
flow on this coast into the Mediterranean. Amongst thesB 
mountain masses, the most considerable is that which rises south 
from the Ebro, on the borders of Arragon, and Old and New 
Gastile, and the kingdom of Valentia, and which consists of 
many ridges that run in different directions. The mountaiiw 
of Jaen, which separate tbe Valley of the Guadatquiver fitjm 
the high table land of Granada, is very striking. 

Spun '^uished not only by the great number of itrf 

consider masses, but also by its lofty laUe landt^,' 

which ei e ranges of mountains, forming a strikl' 

ing cont rpendieular or mural precipices whieM 
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, ^oot up from thetn, and also occasion a great unirormity in the 
nature of Spain, as it brings the climate of a great part of this 
country to that of a higher latitude. The whole middle part 
of Spain from the Ebro to the Sierra Morena, and from the 
. frontiers of Poitugal to the high mountain range which forma 
the water-shed between the Atlantic Ocean and the Mediter- 
ranean Sea, is formed by them into a widely extended table-land, 
of which ilie dirterent plmns, separated from each other by 
ranges of mountain«, are from 2000 to 2500 feet above the level 
e£ the sea ; but, in regard to it, we have to remark, that the table 
land of Old Castile in general occupies rather a higher level than 
that of New Castile. The southern part of Spain also possesses 
mngle tabic lands, which, however, have neither the extent nor 
the connection of those situated in the middle of the penin- 
■iilo. 

Geogtiostical Structure. 
The principal mountain chains differ not only in their exter- 
Bal aspect, but also in their internal composition : they appear 
more as different individuals than as mcmliers of a single sys- 
tem. They have this in common with one another, that their 
nucleus consists, in whole or in part, o^ primitive and transition 
rocks ; but not only the species, but also the relations of these, 
vary in the different chains. A great body of granite, which 
seldom reaches the highest points of the countryj and contains 
Etibordinate beds of gneiss and other primitive rocks, ranges 
through the Pyrenees properly so called. It is surrounded by 
a predominating mass of crystalline slate and of transition rocks, 
tunong which the most abundant are elay-slate and limestone. 
On the contrary, on the western continuation, in the Biscayan 
mountains, the older rocks are not widely distributed, and ap- 
pear first in Gallicia, at the western extremity of the northern 
mountain chain, where, according to Humboldt, granite accom- 
panied by crystalline slates appear again, and in great extent. 
The principal mass of the mountain chain which separates Old 
from New Castile is composed of gneiss and granite. In the 
chain of mountains extended between the Tagus and the Gua- 
diana, according to Link, the principal rock is granite. The 
long ridge of the Sierra Morena contains principally transition. 
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rocks ; granite breaks oul on its southern foot towards th« 
Guadalquivcr. This rock, bo frequent m the Iberian penin- 
sula, appears to be wanting in the highest southern chain. Th« 
middle mountain ridges consist of mica-state, abounding in gar- 
nets, which, in the ridges lying before them, passes into leas 
crystalline mica-slate, clilorite-slate, and clay-slate, which some- 
times inclose beds at times of vast magnitude, of compact 
limestone, marble, dolomite, and serpentine. On the south 
coast, newer transition -state and grey wacke'slate, with beds <^ 
flinty state, lie here and tlicre on the older state. The Iiaeia or 
fundamental rock of the Rock of Gibraltar is of these rocks. 

The structure of the chains of mountain corresponds in gene- 
ral with their ctiief direction. Not only the alternations of the 
different rocks, but also the direction of the strata, are conform- 
able with the direction of the chains ; hence, in the greater part 
of Spain, the principal direction of tlie slaty rocks is from SW. 
to NE. or WSW. to ENE. But the inchnation of the straU 
varies. In the Pyrenees properly so called, the dip of the 
strata is conformable with the two acclivities of tiie range. In 
the Soniosierra and Guadarrama ranges, the principal mass of 
gneiss dips SE. towards the granite lying Ijefore it. In tbe 
Sierra Morena, the predomiaating dip of the slaty strata is to- 
wards the NW., so that diey appear to rest on the granite 
which breaks from under them. In the Sierra Nevada, the 
dip of the, strata is conformable with ttie two acclivities of the 
chain. It is worthy of remark how the curvature of the south 
coast of Spain obeys the direction of the strata, and how the, 
formation of the far projecting southern point of the land also 
stands in connection with the direction of the strata. At the 
foot of the Rock of Gibraltar, the slaty strata run nearly north' 
and south, with a rapid dip towards the east. The Gut of 
Gibraltar is therefore nearly at right angles to the direction of 
the strata. The rocky wall between the Mediterranean and 
Atlantic seas, by this direction of the strata, must have opposed 
the strongest reastance to the currents. 

The prim-''*"- --nd transition rocks, in very different places, 
are rich in ^resent mines are confined principally to 

the south- -east parts of Spain. The mighty 

lead-glanct » occur in granite ; the colossal da-i 
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posite ol" lead-glance in the Sierra dc Gador, which atlbrded, in 
the year 1828, 600,000 cwts. of load, is distributed in masses 
(putzen), in u limestone whicli may be referj-ed to the oldest 
transition-rocks, and the nch mercury mines of Almaden. are 
contained in clay -slate. 

The secondary rocks also assist in forming the principal 
Spanish mountain chains, hut in a diiferent manner. They 
ascend to a great height on the Spanish side of the Pyrenees, 
even some of the highest summits are of secondary rocks. The 
western continuation of the Fyrenean chain consists, in the Bis- 
cayan provinces, principally of secondary rocks ; and it is pro- 
bable that the lofty limestone mountain ridges which separate 
Austuiias from Leon, is a continuation of the Biscayan second- 
ary formation. On both sides of Somosierra the primitive rocks 
are skirted by those of the secondary class, but they are far 
from the middle and higher parts of the mountain chain. When 
we folJow the road from Madrid to Andalusia, we meet with 
secondary rocks near the transition clay-slate of the passes of 
the Sierra Morena, but we must descend very low on the south 
side before we meet with similar rocks. The high mountains of 
Jaen are formed of secondary rocks. In the northern vorge- 
berge of the Sierra Nevada, between Granada and Guadiz, 
there are secondary deposites, which are not, however, so con- 
siderable and extensive as to reacli to the higher ridges- Also 
in the vicinity of Malaga new secondary rocks lie on the foot 
of older mountain masses, and ridges of secondary rocks extend 
from the hilts of Ronda towards the southern extremity of Spain. 
The wonderful isolated Rock of Gibraltar is also principally 
composed of new secondary rock. The distribution of the rock 
is not confined to the immediate vicinity of the higher mountain 
chains, but it extends from the one to the other, rises or falls in 
the intermediate spaces, and forms in this way the widely ex- 
tended high table land. 

The most important of the Spanish secondary rocks are the 
following, viz. variegated sandstone and marl, gryphite limestone 
and the white limestone or Jura limestone. The first of these 
exhibits the same relations as in Britain, where it ia known un- 
der the name New Bed Sandstone, or Red Marl. The shell 
limestone, which, in Germany, is enclosed between Werner's va- 
riegated sandstone, and the younger variegated tomV ?otwi^- 

JANUARY MARCH 1880. S 
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tiona, is wanting iu Spain, as i» also ihc casie Id Eogland. Tbr 
sandstone atid marl i» rich in gypsum and oiasses of rock-^ti 
At Vallccas, near to Madrid, acd in euQie other places, tbeK 
rests ufxin it, in single beds, that rare deposile consiBting <S 
meerschaum, with nests of siliceous minerals. It is to this for- 
mation, which occurs widely spread over the high table-lands uf 
Old and New CastHe, that these countries owe the reddish-brown 
colour of their soil, and the tiresome uniformity of their surface. 
The liasfbrmation is widely distributed in the northern provinces 
of Spain. It appears to reocli a considerable hei^t on the Spa- 
nish ade of the Pyrenees. In the Biacajan provinces, it exhibits 
the same characters as the gryphite limestone of the Weger^ 
and is so widely distributed that nearly all the older rocks 
are covered by it. Hero it is remarkably prolific in an excellent 
iron-ore. The immense mass of sparry iron-ore, converted by 
decuni position into brown and red iron-ores, of Somorostro, neat 
to Bilboa, and which probably forms the ironstone bills men- 
tioned by Pliny in the ailh Book of his Natural History, be- 
longs to this formation. Probably also the vast beds of coal in 
die Austurias are subordinate to it. The whUe Jura limestone^ 
which is one of the most widely distributed formations, is ais» 
of great geogiiostical importance in Spain. It forms, in most 
places, the immediate cover of the variegated sandstoue and 
marl, and occurs in the north, and also in the south of Sp^n, 
in single ridges, and great mountain masses. This formation i» 
exhibited in Its most characteristic forms in the narrow pass of 
Pancorbo, in Old Castile, in the lacerated mountains (rf Jaenf 
and the isolated rocky wall of Gibraltar. Wherever it occurs, 
its presence is announced by the yellowish- brown colour of die 
soil with which it is covered. 

Some members also of the ckalk Jormation occur in Spain. 
The sandstone of the rocky ridge of ihe southern coast, between 
Cadiz and Gibraltar, and the Hmestone in the district of Los 
Barios, bring to our recollection the rocks of the Saxon Switaer- 
land. The first agrees with the German quadersmuhtein^ the 
latter with the Saxon planer HmeHone, an equivalent for impure 
chalk. 

TcHa 'n not appear to be particularly abundant 

] Spaii particularly near tlie sea-coast^ there ik 



1 




:\w\ >vt«, 



and Geognastical Cotulituaon gr ifj 
.■ deposite, filled with marine organic remains, in which calcare- 
ous sand and pebbles occur, partly in a loose mass, and partly 
more or less firmly compacted by means of a calcareous cement. 
Jud^og from the included petrifactionK, among which are beds 
at oyster-shelb, this deposite, on which Cadiz stands, and which, 
B some places, rises into hillocks and low hills, belongs to the 
tipper tertiary sea-water Jbrmation. Probably the tertiary de- 
posite mentioned by Brongniart as occurring in the neigh- 
■ bourliood of Barcelona, belongs to the same deposite. That 
^ Jresk-water limestone occurs in Spain has been sufficiently 
proved by the obscrvadons of Baron Von Feruasac. The 
deposite very much resembles that so generally distributed in 
Germany, and is found in different parts of Spain, both in 
the interior and on the coast, and at different heights. The 
calcareous breccia, generally with a ferruginous basis, which 
occurs principally in the south-west, where it is widely dis- 
tributed, belongs to the latest of the antediluvian depositee. 
It not only incrusts limestone rocks of different formations 
more or less thickly, but also fills up rents and fissures in 
them ; thus it abounds among the calcai'eaus rocks of Gibraltar, 
where it sometimes contains bones of quadrupeds no longer 
met with there. The formation of this breccia is ascribed 
to a catastrophe which affected different parts ol* the coast of ■■ 
the Mediterranean sea. As Professor Hausmann had nt* | 
an opportunity of travelling in Murcia, he was not able 
confirm or reject the accounts of Spanish geologists, 
mainuun that it contains true volcanic rocks. The occurr 
of other rocks, which are conjectured to have come from I 
has been noticed in but few places. Characteristic basalt oa>f 
curs in Catalonia. The porphyritic and basaltic looking r 
extending from Cabo de Gata, and from Avila, on the north*! 
side of the Guadarrama range, are still problematical. Hyper»i*JJ 
thene-rock has been found by Professor Garcia in the vicinity'*'! 
of Salinas de Poza, in Old Castile, in contact with Jura limel 
stone. Professor Hansmann found in the mountains of 
near to variegated marl containing masses of gypsum, rocks 
greenstone. 

Prof Hausmann concludes his discourse with some remariA 
on the more general geological relations of Spain, in whid 



he pointed out the influence of aoil and climate on the other de- 
partments of nature, as also on the peculiarities and ocnupatiotu 
of man. A glance of the whole nature of Spain discovers i 
threefold principal difference. The northern zone, which ex- 
tends to tlie Ebro, difl^ers entirely in its characters from ibe 
middle zone : and this again is completely different from the 
southern zone, which is bounded on the north by the Sierra 
Morena and a part of the Ostrandes. The nortliern zone, 
which includes Gallicia, Austurias, the fiiscayao provinces, Na- 
varre, the northern pert of Arragon, and Catalonia, is a widely 
extended mountainous and hilly country. The snow-Selds and 
glaciers of the Pyrenees on the one side, and on the other the 
north and north-west winds, have a marked influence in lowa- 
ing the temperature of the atmosphere, and in increasing the 
supply of water. The increased humidity is favourable for ve- \ 
gelation, which, on the whole, very much resembles that of the 
south of France ; and the variety of rocks containing lime, clay, ■ | 
and sand, and also their frequent alternations, operate benefU I 
dally on the soil. The soil every where invites to cultivatioD, ' 
and the Cataloniana and Biscayans are active cultivators of the 
ground. The middle part of Spain, to which belongs Old and 
New Castile, a part of Arragon, Leon, and Estremsdura, is not 
so favourably drcumstanced. In general, we rarely meet with 
either beauty or variety of aspect. The extensive and lofly 
table-lands, destitute of trees, are dull and tiresome ; tbeir uni- 
form and monotonous surface, formed by vast deposites of hon- 
zoDtally disposed secondary strata, is swept across by the wind, 
and burnt up by the rays of the sun. Whichever way the 
eye turns, it meets with scarcely any thing but wretchedly culti- 
vated corn-fields, and dee^t heaths of cistus. Sddom, in g^e- 
ral, more in the southern than in the northern districts, i^aiUa- 
ticms of olive trees affcwd a meagre shelter, and vary the seamy, 
although in an incon^derable degree. Nothing certainly has so 
great an influence on these properties of nature, with which 
many of the peculiarilieB and modes of life of man hartnonise, 
than the high situation of the widely extended table-lands, 
and the uniformity of the rock which forms the support of the 
BoO. It is owing principally to the horizontal stratificabon, 
and the want of water, that the great Spanish tableJands ore 
so widely extended, aad bo little mtenected by deep valley. 
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The rivers, in most cases, carry but iittle water in comparison 

to the magnitude of the land, and the number of considerable 

mountain chains ; and it is further aurpriang how insignificant 

the waters of most of the Spanish mountain groups are, evea, 

•when the qualities of the rocks favour the formation of springs. 

The causes of this great deficiency of water are principally the 

great dryness of the atmosphere — the inconsiderable cover of 

mow on the mountains, and its short continuance — the absence 

of forests, and the want of great moors on the heights, and the 

comparatively inconsiderable breadth of the mountain ranges. 

The southern and south-western part of Spain, which compre- 

beuds Andalusia, with Granada and Murcia, is very different 

from that just described. On the opposite side of the Sierra 

lUorena the whole land has a more southern and foreign aspect, 

a breathing of that African nature, which announces itself not 

only by the world of plants, but also by the animal world, and 

man himself. The great difference of climate is produced I 

the southern situation, the exposure of the acclivity on the* 

south and south-west to the African winds, and the strong r 

flection of the solar rays from the lofty, naked mountain walla. 4 

'The mountain ranges are more closely aggregated, the valleys 4 

more deeplv cut : there is no room for very extensive table- ' 

lands, and the more limited ones that occur, as those of Crr»-4 

~nada, are more amply supplied with water than those in the H 

' middle of Spain. Along with this arrangement, there is greater iJ 

difiercnce among the rocks, and also of their position. The south i 

of Spain, therefore, possesses not only a much highei' tempem. i 

t ture, one fit for the orange and the palm, but also a more varied ^4 

I -and more favourable soil for cultivation. But these relations^ 

I would have acted more beneficially if the air had been more hu- ■ 

I 'mid, and moisture had been everywhere more abundant. Thei| 

I deficiency of moisture is the principal cause not only of the'-" 

I ' atriking meagerness of phenogamous vegetation, on the most t^'i 

I the mountain acclivities, but also of the remarkable paucity of \ 

. ^Kchens and mosses on the mountains on the coast ; and in 4 

[■connection with this is the fact, that the weathering of tho^ 

, jocks, and the reforming of the original surface of the moun-"* 

(tains, assume there a somewhat different course from what iB-S 
observed in places which are moister, and provided with a moic^ 
I powerful vegetation. 
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Deecriptioti of an Jppaiutusjbr Evaporating Fluids, and ai»> 

. Jar eeparating Saiisjrom their ligneous aolutum by CrystalU- 

^cation without the aid of the Air-pump. By P. A, Vok 

BoNsuOKF, Professor of Chemistry in ihe Alexander Univer- 

, sity in Finlaad. 

W HEN we wi]ih to evaporate gradually the water of a solutioD, 
and particularly to dry such matters as will not bear exposure 
to heat without being decomposed or otherwise changed, we 
employ, as is well known, free or raHfied cur, in which the aque- 
ous vapour as it rises is removed by substances, particularlj 
sulphuric acid, that greedily absorb moisture. But, as the air- 
pump, the iustrument employed for obtwning a vacuum, is not 
in the possession of every one, and besides it is difHcult to {Ht>- 
cure one in whicli the bell-glass will remain long in the stale of 
a vacuum, and even the best is so far inconvenient, that in it 
only a small number of (.'vaporations can go on at the same 
time, the account of another method for evaporating water will 
ji^t, we think, prove unacceptable to the friends of science. 
J In a series of experiments I undertook, in the year 1826, on 
the salts which ore formed by the union of the chloride of dec- 
^o-negative and electro-positive metals, I procured a number 
of salts, which (as they could only be prepared in small quan- 
tities), it was nearly impossible to obtain well crystallized, parti- 
cularly when they had a tendency to deliquesce. I found my- 
eelf, therefore, arrested in the midst of my investigations, because 
one air-pump only was at my command. This difficulty lo- 
duced me to think of other means. It appeared to me that as 
has little or no effect in retarding evaporation, providing it ii 
.,kept dry or nearly so ; that is, if the aqueous vapour is absorbed 
an appropriate substance as fast as formed. I therefore 
tried whether or not a sahne solution, placed under a bell-glass, 
which there was at the same time a saucer with sulphuric 
id, could be evaporated to crystallization, and actually found 
lat, by thi^ arrangement, my object was ginned, notwithstand- 
th " the atmosphere. 

description of the apparatus I used 
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DescripUoa e/'an Apparatus for Evaporaiing Fluids, 6fc. 879 
We pour into a flnt-bottomed vesse] of glass or porcelain, 
otter it is placed in a horizontal position, sulphuric aci<l, un. 
til it ^tled it about one-third of its height, and theti plara> 
in it several small wine-glasses, and on these, as supports, the 
vessels with the solution to be evaporated. This arrangement 
is represented in Plate III. Fig. 4. In order to save room, the 
supports or wine-glasses should be of diilerent heights, and the 
vessels of different sizes. I use, in preference, for evaporation, 
small glass vessels, which are provided with a knob on the bot- 
tom. In this way they stand more .'teciircly, and we can, after 
a part of the salt is crystallized, pour out part of the solution, 
and allow crystallization to take place in another part, In order 
to effect this, we give the vessel an oblique position, by placing 
the knob on the edge of the support, as represented in Plate 
III. Fig. 5. ; we can also place the vessel on a larger support 
or wine-glass, as is represented at a. Fig. 5. Plate III., if the 
.fluid is to be taken from another vessel. If the salt deliquesces 
in the air, this mode of separating the mother li(|Uoi- from the 
crystals is very advantageous. But otherwise it is convenient 
to place the vessel in the way described, because thereby the 
mother liquor is quickly and certainly separated ; in salts that 
do not deliquesce, we rather place the whole in the open air. 

I have found, besides the advantages already mentioned of 
this form of evaporating vessels, that those in which the bot- 
tom is Hat in the middle, and rounded on the sides, as repre- 
sented in the figures j j, are the most proper for the formation of 
crystals, and the most convenient for removing the crystals 
without injury; the common semi-globular dishes arc by no 
means so advantageous when the salt is disposetl to shoot into 
long four-sided prismatic crystals or needles ; the crystallization 
lakes place most freely in a vessel with an entirely flat bottom, 
as d in Figs. 4. and 5. Plate III. 

Another, and probably more convenient, arrangement is the 
following : We procure a vessel of glass or porcelain, with a 
flat bottom, and nearly per)iendicular sides, and a tubulated 
bell-glass, having a simple rim, and of such dimensions that it 
can stand undisturbed in the vessel, and when sunk in the sul- 
phuric acid, atmospheric air will at same time be exclutlcd. 
Fig. 5, Plate III, represents this apparatus. The opening of 
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the bell-glass is shut either with a stopper, or also, as repre- 
sented in the figure, is covered with a smaller bell-glass, If we 
wish access to the evaporating disheE, we remove the stopper or 
the small bell-glass, raise the large bell-glass, and in an oblique 
direction, in order to prevent the splashing of the sulphuric 
acid, and place it in the mean time in an empty dish, with the 
side supported gainst its rin>. I have also found that the tube 
may be left open, and still the evaporation goes on well, because 
the dry air in the bell-glass is, as is well known, heavier than 
the moister exterior air, and thereby the intermixture of this 
latter is in great part prevented. When tubulated bell-basses 
are not to be had, we can use in place of them large flasks 
with straight sides, the bottoms of which arc cut off*. 

By means of this apparatxis, I have succeeded in producing 
not only well formed crystals of the new compounds already 
mentioned, but also distinct shoots of combinations of substan- 
ces, which were held to be partly incapable of cryEtallizatioii, 
or hod hitherto been known only in confused forms. 



Observations on the Theory of Capillary Action given in the 
Supplement to the Encyclopaedia Britannica. By Edward 
Sang, Esq. Teacher of Mathematics. Communicated by 
the Author. 

Xm the article Capillary Action, inserted in the Supfdement 
to the Encyciopi»dia Britannica, it is assumed, as the ba^a of the^ 
theory, that the attraction ex.isting between the particles of mat- 
ter extends only to distances which are insensible when com- 
pared witli the extent of capillary action. And, in order to ex- 
plain the elevation of a fluid at the sides of a partially immer- 
sed solid, we are told, that the attraction of the solid (K' — J K) 
first causes the elevation of the adjacent film, that this film then 
acts as a second solid, raising that immediately adjoining, and 
that thus ' (''sturbance extends to the entire surface of the ^ 
fluid ; n ithor stop short here, for he assumes that 

' nE the bottom of flafks ia to lie round them 
a cord dip] ne, and then set Are to it. 
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given in the Ettdopcedia Britannica. 



the weight of the whole elevated fluid is proportional to the ho- 
rizontal extent of the surface which causes its suspension. 

These assumptions appear to me inconsistent with all the ob- 
served properties either of solid or fluid matter. The first of 
them, indeed, accords exactly with the observed non-distur- 
bance of a fluid's surface, until a sotid is brought into actual 
contact with it. But although the action of the solid has only 
an evanescent extent before contact, it does not therefore fol- 
low, that after contact has taken place, its influence is not sen- 
sibly extended ; neither can such a supposition be admissible 
when it leads us to conclude, that a mass of matter is elevated 
and sustained by a force applied only at one extremity, and 
which, therefore, docs not pass through its centre of gravity. 

The subject is one of great importance, and I imagine that a 
scrutiny of the reasoning may not be unacceptable. In con- 
ducting this examination, I shall flrst demonstrate the inade- 
quacy of the hypothesis to account for the phenomena, and 
then attempt to indicate that error which has led the cele- 
brated author of the above-mentioned paper to a conclusion ex- 
actly opposite . 

Let AB represent the vertical face 
of a solid partially immersed in a fluid 
whose hoiizontal surface is CM, its 
disturbed surface MLK. Having 
traced a canal vertically from C to D, 
thence horizontally to P, and after- 
wards vertically upwards, to termi- r- ^ M 
nate in the disturbed surface at L, 
it is obvious, that the equilibrium of 
the fluid contained in this or anv 
other canal, is essential to that of 
the whole mass. Now the horizontal portion DP is already 
in equilibrium with respect to all the attractions acting upon 
itself, since the attraction of the plate is not supposed to ex- 
tend so far, and it may therefore be regarded as the mean 
of communication between the two vertical branches CD and 
LP ; the pressure at the lower extremities of which must 
thus be equal. Now these pressures are caused, in the^ra( 
place, by the weights of the two masses ; and, in the second, 
by the attractions of the fluid upon the lumule ^wtv^w?, iwvia.V'sA 
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at the two orifices C and L. But, a being the inclinalion of (he 
surface at L to the horizon ; K the attractive force xt C ; the 
quaatity of fluid at I,, subjected to Hie attraction, is propor- 
tional to the secant uf i, anil therefore the whole attraction is 
K sec «. But of this force one portion is acting in the direction 
of the canal, the other against its sides. The former of these 
two is as the cosine of I, and hence the compression caused in 
the canal is K sec *. cos * or K. itself. The fluid therefore is 
(as indeed is demonstrated in the third section of the subject- 
paper) in equilibrium with respect to the force of cohesion ; but 
it is not so in respect to that of gravity, so that the equilibrium 
cannot take place unless the surface I^MC is horizontal. 

The same conclusion might have been deduced from tJie 
conaderation of the equilibrium of a particle of fluid situated at 
the point L. Such a particle is acted on only by two forces ; 
tliat of gravity, and the cohesion of the fluid ; now the latter of 
these is already perpendicular to the surface, wherefore no equi- 
librium can exist, unless the other also is perpendicular to it, 
that is, unless the surface at L be horizontal. 

The above reasoning appears to me sufficiently concluave; 
yet, as the melhod ditfurs considerably from that which has oc- 
ca»oned these remarks, it may not be improper to consider the 
subject in the same light with our author. 

Let, then, MLK represent a small por. 
tion of the inclined surface, LP a vertical --v S ' 

plane ; a particle placed at L is attracted ^\^ 

by the whole fluid with a force K, whence V^ ^ 

that portion of this force produced by the ^ 

wedge MLP, is ^K — ^Ksin*; and 
the part due to the wedge PLK is 
,J K -f J K an *. After establishing, in 
the most distinct manner, this proposi- 
tion, he proceeds : 

" Returning now to the canal below the vertical plane PL, 
and the level surface of the fluid, let 6 denote the inclination of 
the curve at ' ' the horizon; the caiial would be in equih- 
brium witi e corpuscular forces that act upon it, if 

the attraci ^ vertical aides were equal. But, ac | 

cording to -en investigated, the upper end is aU 

(rscfed by the venvtMii '^ai\^VV,'«\'Oftg.&iK:e 
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equal to ^ K + ^ K sin #, and the attractions upon each of 
the remaining aides is only equal to j K ; wherefore there is 
an excess of attraction equal to ^ K sin i, which causes the 
drop of liquid at the upper end of the canal to press on the 
fluid above it, with a force equal to ^ £ sin acting upward, 
and sustaining the part of the ring cut off by the vertical plane 
LP." 

Now, here it is to be remarked, that the force ^ K + ^ K sin *, 
is part of the entire force K, and that it acts not upwards, but 
in the direction of the normal to the curve surface at L, and 
that, instead of tending to support the superior 6uid, it merely 
goes to generate a compression in the interior nucleus. 

If we examine tlie composition of this force aright, one part 
of it, £ cos i, is acting in the direction of gravity, and the 
other, K sin «, impels the drop of tluid at L in a horizontal 
direction ; but in establishing, from this decomposition, the 
conditions of equilibrium, we are at liberty to reject none of 
these forces ; yet, granting that we were so, it appears to me 
very improbable, that the part J K sin fl retained, would pro- 
duce the eft'ect in question. I can easily conceive that a repell- 
ing force at L, might tend to support the superior fluid ; but 
how an attraction can do that is to me quite mysterious; it ap- 
pears as if I were told, thai, standing to the northward of an- 
other person, and pulling him, this exertion would tend to push 
me northward. 

My principal object, in making these remarks, is to prevent 
the belief that a complete solution of the difficulties of this im- 
portant subject has been attuned, I have as yet seen no satis- 
factory explanation of the elevation and depression of the sur- 
faces of fluids, when brought in contact with solid matter ; and 
these investigations induce me to believe, that the wliole ap- 
pearances are due to a change in the corpuscular arrangement 
produced by the simple contact of a heterogeneous substance, 
the laws and nature of which change are, and perhaps for ever 
will be, unknown to us. 
39. St AHDRen's Square, 
Edinbxirffh, Feb. 8. 1830. 
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Account of tite Larva of' a supposed (Khtrvs Hominis, or 
■ Gad-Flif, which depositee its Eggs in the Bodies of the Hu- 
' man Species ; wilh tJie particulars of a Case communicated 
by Dr Hill of Greenock. 

A.N accurate knowledge of the natural history of the genus 
(Estrufi (gad-fly or breeze), is of great importance in an econo- 
mical point of view, when we consider that the most valuable of 
our domeelic atiimals, the horse, ox, and sheep, form the usual 
nidus for their development and increase, and are frequently 
incommoded, sometimes essentially injured, or even destroyed, 
by their attacks. The insect called bolts by farriers, is the larva 
of the (Estrus Equl, and although Mr Bracy Clark (to whom 
we owe the best account of that and other species of the ge- 
nus •), concludes that, upon the whole, they are not injurious 
to the horse, it appears from the accounts of Valisnieri, that the 
epidemic which proved so fatal to the horses of the Mantuan 
and Veronese territories during the year 1713, was primarily 
occasioned by these larvEe. The disease called staggers in 
sheep is likewise occasioned by an insect of this genus ((Estrus 
ovisj, and the hides of cattle are perforated by another kind, 
which lives beneath the skin. The reindeer of the Lapiauders, 
which has been said to unite in one animal the useful qualities 
of many, is more than almost any other a martyr to a species of 
gad-fly, probably peculiar to itself, and therefore named by na- 
turalists (Estrus Tarandi. 

That man himself, the " Lord of the Creation," should be 
the subject of amilar attacks, is not so generally-known. Hum- 
boldt, however, mentions, that he examined several South Ame- 
rican Indians, whose abdomens were covered with small tumors, 
produced by what he inferred (for no very positive informa- 
tion seems to have been acquired on the subject) to have been 
the iarvfe of some species of (Estrus. Larvae of analogous forms 
have also been detected in the frontal and maxillary sinuses of 
Europeans; ""'' '''" surgical and physiological journals of our 
own and ot have reported extraordinary instances 

f Lina. Trens. 
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of flies, beetles, &c. working out their way from different parts 
of the human frame. 

Mr Clark meutions a case in which the gad-fly of the ox ap- 
pears to have left its accustomed prey, and deposited its eggs 
in the jaw of a woman, who eventually died of disease produced 
by the bolts which sprung from the eggs. Leeuwenhoeck ob- 
tained maggots from a glandular swelling on the leg of a wo- 
man. These he fed with flesh till they assumed the pupa state, 
and afterwards produced a perfect in.sect as large as a flesh-fly. 
Lempriere in his work on the Diseases of the Army in Ja- 
maica, records the case of a lady, who, after recovering from a 
dangerous fever, died a victim to the maggots of a large blue 
fly, which sometimes buiizea about the sick in the West Indies, 
and which, in the case alluded to, made their way from the 
nose through the as cr\briform,e, and so to the brain. A re- 
volting instance of scholechlasis is narrated in Beirs Weekly Mes- 
senger, as quoted by Messrs Kirby and Spence *. A pauper, 
of the name of Page, was in the habit of secreting the remnants 
of his food betwixt his shirt and skin. On one occasion, a piece 
of flesh was so concealed, when the poor man was taken ill and 
laid himself down to repose in a field in the parish of Screding- 
ton. The weather being hot, the meat speedily became pu- 
trescent, and was blown by the flies. The maggots, which were 
of course hatched almost immediately, after devouring the meat, 
proceeded to prey upon the body of the pauper, whose still liv- 
ing form, when discovered by some neighbouring inhabitants, 
presented a most appalling spectacle. He was carried to a sur- 
geon, but died a few hours after the first dressing of his 
wounds. 

These, and other similar cases, ought not to be considered so 
much in the light of ordinary or natural eflects, as the result of 
ac<udents produced by filth and disease. It is otherwise, how- 
ever, with the gad-flies, whose natural habit appears to be to 
depo^te their eggs beneath the skin, or among the hairs of qua- 
drupeds, in a healthy or unimpaired condition. Although sys- 
tematic authors have described an (Estnis hominis, said to de- 
posite its e^^ beneath the skin of man, and to produce ulcers. 
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which sometJDit^s prove fatal, y*-^ nothing gci-ms lo have been 

added oflatc to these vague indications, in iUuetration uf ils rea) 

history. 

The following is an authentic instance, which lately occurred 
to our knowledge, and with the particulars of which we were fa- 
voured by Dr A. Hill of Greenock. George Killock, steward 
of the ship Cecilia, while in the harbour of George Town, Dc- 
merara, during the manth of September 18S8, felt an extreme 
itching in a spot situated on the lower and back part of the right 
arm, wliich he frequently rubbed and scratched. The feeh'ng 
was quite different from that caused by the bite of the mus- 
quito or sand-fly, with which he was sufliciendy famiUar. En.- 
long, something like a boil or indolent tumour formed, which oc- 
casioned great pain, as if a sharp instrument had been thrust 
into the arm, or as if suppuration was going on at the bones. 
This extreme pain came on periodically in paroxysmsi, and the 
arm was poulticed for a length of lime. The swelling was not 
so great as to oifect the movements of the joint, and as there 
was no appearance of its covihi^ to a potTit, applications were 
given up. One dav, about five weeks after the commencement 
of the pain, Kellock observed some bloody matter on tiis shirt-' 
sleeve, which he shewed to the captain, when the latter distinct- 
ly perceived something in motion in the centre of a small ori- 
fice, which had become apparent on the tumour. The motion 
increased, till, to his surprise, the head of an insect protruded it-: 
self; and this it continued to do daily, though the animal waS' 
observed lo withdraw into its burrow when any one came near, , 
or even pointed at it. The pain at this time was so acute as to 
cause sickness. The chamber of the insect seemed exactly to 
fit its body, and merely admitted of its motions outwards and 
inwards. It occasionally discharged a quantity of blood-co- 
loured matter. Many attempts were made to seize it, but it al- 
ways instantly retreated, and the capt£un, not knowing but that 
it partook of the nature of the Guinea worm, with which he was' 
well acquainted, was fearful of a forced extraction, lest it should 
break asund" r>id leave a principal portion in the wound. 
However, ed to protrude more and more of its 

body evei -on one occasion, it came out to the 

length of :h. At last it dropt out of its own 
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accord upou the (.abin-Boor, with a noise rusembliiig tlia 
I whi(Ji a pebbU' would inakt; on falling on ilie ground. It kept 
I moving and turning about for some time, like an earth-wonn, 
* bul, ere long, shrunk into nearly half its previous size. The 
I atmosphere was at this time cool, the ship being within a weets 

I sail of Greenock. The insect lived for three days, and was 
then put into spirits, after which ii shrunk still more. Calcu- 
I lating from the period at which the itching was first felt, it had 
' lived in Killot^k's arm, in the larva state, for about six weeks. 
The wound healed readily> leaving externally the appearance of 
a Email scar. 

In the I2th eilition of the Sr/atema Naturw there is no men- 
I tion of this insect. Gnielin, however, says, that it dwells be- 
neath the skin of the abdomen .tix montlis, penetrating deeper 
if it be disturbed, and liecoming bo dangerous as sometimes to 
occasion death, In Ur Turton's General System, of Nature^ 
there is the following notice of this insect, or of one of which 
the habits are similar, " (Estrtis hominis. Body entirely 
brown. Inhabits South America, Limte, ap. Pall, Nard. Beytr. 
p. 157. Deposites its eggs under the skin, on the bellies of the 
natives; the larva, if it he disturbed, penetrates deeper, and 
produces an ulcer which frequently becomes fatal.''' 

We are informed that Kiliock, previous to this attack, while 
at work, usually wore his shirUsleeves roiled up alxjve his el- 
bows ^ and thai, while in George Town, Demerara, he gentv 
rally slept on deck. It is easy then to suppose, that the (Estrus 
or parent fly had availed itself of a proper opportunity to depo- 
Eate its ^g upon his arm, probably by a slight puncture of the 
skin, by means of the ovipositor with which it is furnished. 
"When the larva had attained its full size, it dropped out, in- 
stinctively searching for a covering of natural earth, in which 
to undergo the intermediate state of pupa, which it is de^ 
tined to assume for a time before it becomes a winged insect. 
The instinct of the parent, however admirable under ordinary 
circumstances, was of course insufficient to provide' against the 
accident of Killock's being a seafaring man, — and the larva 
could not have attained the perfect slate, for want of the pro- 
per nidus in which the pupa is accustomed to repose. Had a 
flower-pot containing earth been on board the vessel, the dif. 
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ferent changes of the insect might have been observed, and our 
knowledge of the species completed. Ab it is, we are ac- 
quah]ted with the larva alone. Its description is as follows : — 
Length, in its present shrivelled condition, seven-tenths of an 
inch ; drcumierence round the centre or thickest part one inch ; 
colour pale dingy apple-green, tinged with brown. The mouth 
appears to have been somewhat tubular, but is furnished on its 
upper part with a pair of sharp minute hooked crotchets, of a 
shining black colour, probably for the purpose of adhering more 
firmly to the spot from which it was desirous to draw its food. 
The eyes are large and prominent ; their colour brown. The 
body is composed of nine rings or segments, escluave of the 
head and anal portion. There are thus, in all, eleven segments, 
besides the mouth, the exact number of which the larvae of the 
European species consist. There arc no feet. These organs 
are, however, obviously supplied by transverse circles of small 
black spines or hooks, with which the principal segments of the 
body are furnished ; and, besides these, there are several rounded 
unequal protuberances on the back and sides. The latter are 
possibly produced or rendered more apparent, by the decrease 
of size which has taken place. Supposing these minute xpinous 
hooks to be, along with the skin, under the control of muscu- 
lar action, {and Lyonnel has beautifully eshibitcd the compli. 
cated muscular structure of another larva), then, according to 
the direction in which the hooks are pointed, a wriggling mo- 
tion would produce either outward or inward progression, and 
serve all the 'purposes of locomotive organs, just as (to use a 
familiar illustration) an ear of barley placed within the sleeve of 
a pedestrian, works its way in a direction opposite to that to- 
wards which its beard is directed. 
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. Description of Iftc Apparatus or Signal-Post Jbr 

Chrmumieiers. By R. Wauchope, Esq. Captain R. N. 
With a Plate. Communicated by the Author. 

Mi- UsAa SiH, 

1 HK enclosed drawing will more fully explain the nature of 
the plan given in the; last Number of your valuable Journal, for 
ascertaining the rates of chronometers by an instantaneous sig- 
nal. 

In addition to what was there stated, I have only to suggest, 
that in a situation such as the Calton Hill, for instance, near 
Iklinburgh, where there is an Observatory without a regular 
observer attached to it, it is not imperative that the true time 
should be shewn even/ day ; but when a meridian observation 
of the sun is taken, the flog may be hoisted at noon, which will 
intimate that the ball will drop at one o'clock, or any other time 
which may be fixed upon. The flag should, as mentioned in 
the accompanying description, be hauled down precisely oitc 
rnvn/ute before the true time is shewn by the bail. 

By this most simple contrivance, any gentleman belonging to 
the Astronomical Institution, who knew the error of the Obser- 
vatory clock, might, any day that was convenient, announce the 
true time to the towns of Edinburgh and Ldth, and to the 
shipping in Leith Raids. 

At a foreign port, where a resident observer cannot be ob- 
tained, a transit instrument may, nevertheless, be fixed in the 
meridian of the place, and a flag-staff for the instantaneous sig- 
nal be erected, and placed under the charge of some careful 
person, to be used by any man-of-war or merchant ship, having 
time- keepers on board, touching there; as the observation by 
the transit oi' the sun over tlic meridian, is both more acourate 
and more easily obtained tliEui by the present method in general 
use, viz. by a sextant and artiHciai horizon. 

Siiould this plan for shewing true time be universally adopu 
ed, which, from its simplicity, it bids fair to be, both by this 
country and by France and America, (here will then be no port 
of any consequence into which a sliip can enter, where an accu- 
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raterate for the time-pieces on Ixiani may not be founi]. Cliro. 
ndtn^ters will be more {joncraily adopted, and llie ri^ attadMi 
to bdtli l^attd pt'operU/ fttihajYeA in Sliips, be much dirai- 
nished. 

I shidl ' feel much obliged by your giving this a place in tlie 
next Nnmber of the Edinburgh Philo.sophical Journal. — I re- 
main, &r. 

R. Wahohote. 

E^lTEB' DUDDnMSTOHE, 

Xat Frbruarg IS30. 
eacripti&n of the Signal-Post for regulating Chronometers. 

DE, Plate V., is intended lo represent the interior of an dci- 
serVatory, through the roof of which, the halliards (/ (or hoistii^ 
!ifte"of the ball C) pass, and arc then secured at ,r, by the disen- 
gaging lever ?/, sis intended to represent a time-piece, or the 
observatory-clock, by which the signal is regulated. Hit 
drawing represents a time-piece z, placed upon the same tahft 
with the disengaging lever i/, so as to allow the observer to.haTj. 
his eye upon the time-piece, and his hand upon the disengaging^ 
lever, that the signal may l>e instantaneous. 

A C represent two balls, of four or five feet diameter; made 
in the usual way of black caiivas and iron wire. A B represeotii 
an irdn rod, which secures the iipijer ball A, to the upper ool 
rigger, and passes through the diameter of the ball C, and ifi 
secured upon the lower outriggci; at B. Upon this rod the bdli 
C traverses. A segment of the ball A is cut off at th& point of 
contact of the two balls, as in the drawing, timt no daylight 
may lie seen between them, when in the position there reprei 
sen ted. 

d represents the halliards (or hoisling-line) of the ball CJ 
whicTi is rove through a small block on the upper outriggeri 
atid passes through the centre of the ball C, and through iM 
roof of the observatory, and is there secured by the disen^ 
gaging Itivcr 11 at x, upon the table, where the regulating 
trmeJiee ' ed. 

e rep iliaul of the ball C, at the end of which 

and aboi the ground, a weight is attached. 
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tf w represents the disengaging lever secured on the table,. 
which is ex^ained in the^gure bdov^^nd'so constructed^ that 
a sHght movement oi ihe,,h^J^^i^dx%&[ig^e^ the halliards, 
which are secured at x. so as to allow of an instantaneous so-. 
pardiioH of the baBs. The ball C (as above mbnf ionfed, having 
a wdght attached to it, at the end of the d(^haul) instantly 
falls to iB, along the iron rod A B, which is kept at a distance: 
from the fl^g-stuF by the two outriggers, and which prevents 
the ball C from beinp; affefcted by the wind. 

The ball C will take about four-tenths of a second to fall its 
own diameter, five feet, which separation of the two balls con* 
stitutes the signal. The halliards, should, therefore, be disen- 
gaged four-tenths of a second before the true time. 

Five minutes before the signal is m^de^ a red flag, with a 
white ball, should b^^jioisted as a preparatory idgnal ; and, pre- 
dsely one minute before the ball C drops, the flag should be 
hauled down. The ball should drop thrice^ at the interval of a 
mtmite between each time, for the convenience of observers. 
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Descriptien of the disengaging^ Lever ^ as shewn m the lower 

Drawing. 

ooyoa .represent . two thin upright iron plates, one-eighth 
of; a|i JBC|^ , apart, ri vetted upon the plate, mn* b is a thin 
iron jplfite, wj^h a holei in the lower epd, as 9een in the.sepa^tc. 
drawiq^. of \i b x\ .thjs is inserted between the two plajtes 
ooy^ o^ and has <a hook, at the top, for. a chaiii ^at tl^ end of 
the halliards to hook to ; the hxA^ x^ corresponds with a simi- 
lar hole in each of the plates (oa, oa), and is secured in the po- 
atioBy as in the drawing, by the joint R, of the lever y^ which 
is .beie drawn out to shew it. The lever y. traverses upon 
tli0; pivot Py having a jmnt atS, to albw it to {ilay freely.. A 
tfight'.motian.of the.. hand at y^ disengages the joint B from 
the plates aa^a^i^ and sets b^ to which the halliards are at^ 
lachedy at liberty, and allows the ball C instantly to drop. 

The rea'Son why a chain should he attached to the lower end 
^ the halliards, is to allow for their contractjpn and expanaon 
n dry or Iwet weather. 
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On MiargyrUe and JamesonUe. 

I. MIARGTRITB. 

X HIS mineral, formerly confounded with the Red Silver-ore, 
was first separated from it by Mohs, under the naoie Hemi- 
prismatic Ruby Blende. H. Rose of Berlin adopts the view of 
Mohs, but gives to the substance the name of Myargyritej from 
tf^yv^o^^ silver J and fmm, lessj because it contains less sUver than 
red silver-ore. It b found at Braunsdorf in Saxony. On ana- 
lysis, it afforded 

Sulphur, 21.95 

Antimony, 39.11 

SUver, 36.40 

Copper, 1.06 

Iron, 0.62 

99.17 

As 36.40 of silver take up 5.41 of sulphur, in order to fbnn 
sulphuret of silver, and 39.14 of antimony and 14.65 sulphur, 
the quantity of sulphur in sulphuret of antimony is to that in 
sulphuret of silver as 3 to 1. This mineral contains, besides, 
small quantities of sulphuret of silver, sulphuret of copper, and 
sulphuret of iron. 1.06 parts of copper take up 0.54 of sul- 
phur, in order to form the highest sulphur state ; and 0.6S parts 
iron require 0.74 parts sulphur and 0.62 parts iron, to form 
sulphuret of iron. The composition of this mineral, which is 
analogous to that of the zinkenite, is expressed by the folkiw- 
ing formula, 

Sb + Ag. 

: It results from this composition, that this mineral has the 
same constituent parts as dark red silver-ore, but in very diffe- 
rent relations, so that it cannot be viewed as a mere variety of 
red silver-ore, but as a distinct species. 

II. JAMESONITE. 

Thif ' occurs in Cornwall and in Hungary ; but in 

neithei 

It ^ by Mohs, under the name Axotomous 
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Antimony-glance, afterwards by Haidinger under its present 
name, which is that adopted by mineralogbts. The following 
three analyses of it were made by Henry Rose : 

I. 

Sulphur, • • . 22.15 

Antimony, . • 34.40 

Lead, 40.75 

Lead, with slight trace ) 

oflron and Zinc, j '•• 

Copper, 0.13 

Iron, 2.30 

99.73 99.72 

The proportion of sulphur taken up by the antimony and lead 
18 as 12.87 to 6.33, also as 2 to 1. The overplus of sulphur is 
sufficient to form with the iron iron-p3nites. Although the mi- 
neral appears to be pure, yet we cannot admit that the quantity 
of iron-pyrites is an essential ingredient of its composition. The 
essential composition of Jamesonite may be expressed by the 

following formula, 2Sb + 3Ph. 



II. 


III. 


22.53 


.•• 


34.90 


33.47 


3&71 


40.35 


0.74 


••• 


ai9 


a2i 


2.66 


2.96 



On the relative Age of the different European Chains afMofua^ 

takns. 

C/iCERO remarks, that he did not conceive how two augurs 
could look upon each other without laughing. Not many years 
ago, the saying might have been applied to geolo^sts, without 
th^r having much reason to complain ; for the science which 
they professed was then a mere collection of absurd hypothe- 
ses, not rendered necessary by any accurate observation. Now, 
however, the case is different, and geology occupies a place 
among the sciences. The number of particular investigations of 
which it is composed is immense, the facts collected are as nu- 
merous as accurately observed, and some of the general results 
that have been deduced from them deserve the greatest at- 
tention ; for they throw light upon the original state of the 
globe, and upon the frightful physical revolutions which it has 
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'^t^ On tlic rclaiive Age of the 

^Voclergonc, al disumt pdrkids gqiafatnl b^ iiitL'TvoIh of IraiU^uil. 

■Uty. 

Perhaps on a fiitui-G occasion, I shall presEftit a brief sketch ot 
these great phenomena ; but in ihc present article, I shall CMi- 
fine myself to a sirtgle subject, the relative age of the difibrcnt 
mountain cWms in Europe. ' In selecting this stibjeet, T have 
been less determined by its novelty, than by the clearness and 
methodical accuracy with which M. Elie de Beaumont has treat- 
ed it. I have also to ^y, that I have had the advantage of de- 
riving from his friendly commimicationB information witboui 
which it would have been impossible for me to draw up the pre- 
sent article, the original memoir nut having yet made lis ap- 
pearance. It docs not belong to me to foresee the estimation in 
which geologists will hold M. Elie de Beaumont's investiga- 
tion ; but I am greatly dccoved if they will not unanimously 
consider it as one of tiie most curious and best conducted. TIic 
very favourable report which MM. Brongniart, Bnichant, and 
Bcndant have ^ven of it in the Academy of Sciences, will, 
I suppose, ensure for it the approbation of all ihe scientific 
world. 

It is an opinion now nearly universally admitted, that the 
mountains have been formed by upraising; that they have issued 
from the bowels of the earth by violently perforating its crust, 
so that there has perhaps been a period when the surface of the 
globe presented no remarkable inequalides. 

Since this view has been adopted, difSculties that have hitherto 
proved insuperable have disappeared from science. It will bt 
seeri for example, how we can now explain ihc presence of shells 
on the snmmits of the loftiest mountains, without suppos'mg thai 
the sea had covered them in their present state. It is sufBcicnt 
to soy, in fact, that these mountains, in issuing from the bosom 
of the waters, raised with them, and carried to a height of three 
or four thousand yards, the formations deported by the sea. 

The moment the geologist admits the formation of mountains 
Iry means of upraising, numerous interesting subjects of inquiry 
present themselves to him. He has to ask. for example, if all 
the great "" risen at tlm same period ; and in the case 

of n nrga t is tlic order of ihcjr relative antiquity. 
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.. Siicbare preciBely ibc question^ yir|)icl) have , (ingogetl th^, at- 
tention of M. Elic de Deaumcpnt ; and ihcr^ is reason. ta,Ltiink 
that he has, in suine degree, boIvlxI |J^m. tThc following, ar^ his 
njBults. I shall oflcrnBrdi^ pass to the proofs. 

The system of the Eregebirgo in Saxony, the Cotu d'Or, in 
Souiigogne, and Mouitf I'ilas in Forez, is (Iil- first that ^a^ bom 
raised of. all the JuuuiUainou& di^triels which M. dq B^UDUfHit 
has yet uin^lcred. The iystem uf the Pyrenees and . Apfie- 
nines, although more extensive and of greater elcvftlion, is of a 
Quich less ancient date. The system uf the western Alps, of 
which the eoloesal mass uf Munt Blanc forms a part, wap raised 
long sder the I'yrenecs. Lastly, a fourth raising, posterior .to 
these just mentioned, has given rise to the central Alps, (St Go- 
tbard), the Ventoux and I^eberon Mount^ns, near Avignon, jgid 
io all probability, to the Himalayan Mountains in Asia, and the 
Atlas range in Africa. 

I have presented these results first, in the hope that their sin- 
gularity may engage the reader to follow with more attention 
the somewhat minute details which will enable us lo dstermine 
their accuracy. 

Among the numerous and diversified depositcs of which the 
crust of the globe is composed, there are some which have been 
named K^mentari/ ^rmaiioas. 

The sedimentary formations properly so called, are composed, 
in whole or in part, of detritus carried along by the waters, similar 
to the mud of our rivers, or the sands of the sea-shore. These 
sands, more or less comminuted, agglutinated by calcareous or 
^ceous fluids, form the arenaceous rocks called sandstones. 

Certain limestone formations arc also ranked among those 
which are called sedimentary, even although, which is rarely the 
case, tliey leave no sedimentary residuum after being dissolved 
in nitnc acid, the remains of shells which they contain shewing 
in another and perhaps still better manner, that their formation 
has also taken place in the bosom of the waters. 

The sedimentary formations are always composed of very dis- 
tinct successive beds. The more recent may be divided into 
four great sections, which, in the order of their antiquity, are 
the following : — Oolite or Jura limestone — The green-sand snd 
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chalk syfltem— -The tertiary fommtioiis*— Lastly, the first or old 
trari^lorted or alluvial depodtes *. 

Akhough all these formations have been deposited by the 
waters, although they are met with in the same localities, and 
uponeach other, the transition j&om the one to the next spedes 
does not take place by insensible gradaticms. A sudden and 
abrupt variation is always observed in the jhjfical nature of the 
depDJnte^ and in that of the organized bdngs, whose remains 
occur in them. Thus, it is evident, that between the epoch at 
which the Jura limestone was departed, and that of the preci- 
j[Htation of the green sand and chalk system which covers it, a 
^complete renovation in the state of things took place at the sur- 
face of the globe. The same may be said of the epoch which 
separated the precipitation of the dialk from that of the tertiary 
fcMPmations, as it is equally manifest that in each place the state 
in which the nature of the fluid from which the formations were 
pvecipitated must have completely changed between the time oi 
the tertiary formation and that of the old transported or alluvial 
formations. 

* With the object which I have in view, an accurate definition of these 
formations is unnecessary* I might even have contented myself with nam- 
ing and designating them as Nos. 1, 2, 3, 4. No. 1 would have been, for ex- 
ample, the oldest sedimentary formation of the four, that which the othert 
cover, in a word, the Jura limestone. No. 4 would then be found connected 
with the superior formation, or that of the transported deposites. I shall, 
however, give a very brief account of these deposites, in as far as regards their 
nature and aspect. 

" M. de Humboldt has given the name of Jura limestone to the vast sedimen- 
tary deposite of which the Jura Mountains are in a great measure composed, 
and .which is formed by a whitish limestone, sometimes compact and uniform, 
lijce the lithographic limestone which is extracted from it, sometimes com- 
posed of. small round grains named Oolites, whence the designation of ooRHo 

The sedimentary formation comprising the green^sand and the chdUc^ con* 
aists of a succession of .sandstone beds, often mixed with a large quantity of 
small green grains of silicate of protoxide of iron, and surmounted by a very 
thick series of beds of chalk. The beds of both species which form the clifis 
of the £nglish Chamiel are the type of this kind of formation. 

The tertiary sedimentary fornuUkn, is that of the neighbourhood of Paris. It 
is a very vari ' ion of beds of clay, limestone, marl, gypsum, sand- 

stone, and b 

Lastly, T urns derive their name from their resemblance 

to the alluvi vers of the present period. 



P different European Chains of MouiUa'ms. SST"* 

These distinct and nbrtipt variations in the nature of the suc- 
ces^ve dcposites foi-med by the waters, are considered by gedo- 
gists as the cfTcctB of what they have called the revolationa of' 
the globe. Although it may seem difficult to say very precisely 
of what these revolutions consisted, their existence is not the less 
certain. 

I have spoken of llie chronological order in which the dif- 
ferent sedimentary formations had been deposited. I ought, 
therefore, to say, tiiat this order has been determined by fol- 
lowing, without interruption, each kind of formation into regions 
where it could be positively dotermiDcd, and over a great hori- 
zontal extent, that a particular bed lay above another of a cer- 
tain kind. Natural breaks in the strata, cliffs on the sea-shore, 
common wells, artesian wells, and the cuts of canals, have 
afibrded great assistance in this determination. 

I have already remarked, that the sedimentary formations 
are stratified. In plain countries, as might be cspected, the 
disposition of the beds is nearly horizontal. As we approach 
mountainous cDimtrics, this horiKontality generally alters; and 
upon the sides of the mountains, certain of these beds are 
highly inchned, and even sometimes become entirely vertical. 
Could the inclined sedimentary beds which are seen upon the 
slopes of mountains, have been de]>osite»l in oblique or vertical 
positions ? Is it not more natural to suppose, that they originally 
formed horizontal beds, like the contcmjiorancous beds of the 
same nature with which the plains are covered, and that they 
were raised and turned up at the moment when the mountains 
on whose sides they rest emerged ? 

As a general proposition, it does not seem Impossible that the 
slopes of the mountains have been encrusted on the spot, and in 
tbdr present position, by sedimentary deposites, since wc dsa\y 
see the vertical sides of vessels in which selenitic waters are eva- 
porated becoming covered with a saline layer, the thickness of 
which goes on continually increasing ; but the question wliicii 
wc have proposed to ourselves is not of so general a nature, for 
all that we have to determine is, Whether the known sedimentary 
beds have been thus deposited ? Now, this question may be an- 
swered negatively, as I shall prove by two kinds of considera- 
Jjoi^ tot^ly different frtw each otlicr. 
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■ ■• Incontcstibic gcnlo^cal observations liave ehrwii, that the 
Jintcsionc beds wliicb form the summits of Biict in Savoy, and 
ont Perdu in the Pyrenees, having an elevation of from three 
four thousand yards, have been liH-med at ihe same time « 
chalks of the diffs on the shores of the Engliali Channel. U 
"the mass of water from which these formations have been preciv^ 
~~ ilcd had been raised to a height of from three to four tbouaand 
rards, France would have been entirely covered by it, and 
^milar dcpositcs would have existed u]K)n dl the heigbts iofe. 
rior to three thousand yards. Now, we observe, on theont- 
trary, in the north of France, where these depositcB appear to 
have been very Httle disturbed, that the chalks never attain i 
height of more than two hundred yards above the present sea. 
They present precisely the (iisposition of a depo^te, w^b faid 
been formed in a basin filled with a fluid, whose kvd had tM 
attained any of the points at present having an elevation rf 
more than two hundred yar<ls. 

pass to the second proof, borrowed from Saasmie, totd ' 
'which seems to me still more convincing. 

The sedimentary formatiunB often conl^n rolled pebUesof g 
nearly elliptical form. In the places where the stratification df 
the deposite is horizontal, the longest axes of these pebbles aie 
al) horizontal, for the same reason for whicli an egg does- uot re- 
main on end ; but where the sedimentary beds are inclined:^ 
nn angle of 45°, the lai^r axes of a great number of Uieae ' 
pebbles also form angles of 45° with the horieon ; and when the ' 
beds Income vertical, the long axes of many of the pebbles an 
vertical. 

The sedimentary formations, therefore, as is demonstrated by 
the observation of iJic pebbles, have not beoi deposited oorlJiG 
spot and in the position which they now occupy : ihey have 
been more or less raised at the moment when the mouatiua* 
whose sides they cover issued from the bowels of the cartb *. 

■ To be I'onvtnceil, that in the act of the rising of a horizontal bed, all the 
long axe3 of the pebbles which it contains eould not have become verllcd, 
one has only to trace lines in different directiunn on a horieoutal plane, and 
to moke it r turn round a certain hini;e> In ibis motioo, all tbc 

lines parall 41 remain constantly horizontal. The gierpendl- 

culat lines 'n the contrary, be inclined to the boriaon, the 

whole quan' Jie moves ; so that, at the 
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It is now evitktil that the scd im en tary formations wbosc bed^ 
jM-esent themselves on the slt^ies of mountains, in iiKUrKd or 
vertical directions, existed before these mountains wtre reared. 
The equally sedimentary formations tvhich proloMg themselves 
korixontalhf until they meet these slopes, arc, on the contrary, 
of 8 date posterior to that of the formation of the mountain r f<ir 
it cannot be conceived that, in issuing from the groimd, it should 
not have raised at once all the beds that existed in the district. 
Let us place proper names in the general and very simple 
theory which we have just unfolded, and M. de Beaumont's 
<liscovery will be proved. 

Of the four species of seilimentary formations which we have 
■above distinguished, three, and they are the highest, the near- 
est to the surface of the globe or the newest, are prolonged in 
-horizontal beds from the mountains of Saxony, the Cote d'Or, 
' and Forez ; one, the Juro or oolite limestone, alone is seen raised. 
Therefore the Erzgebirge, the Cote d'Or, and Mount Pilas in 
Forez have issued from the globe after the formation of the 
oolite limestone, and before the formation of the other three se- 
dimentary deposites. On the slopes of the Pyrenees and Ap- 
penines, there are two raised formations, viz. the oolite lime- 
etone and the green-sand and chalk formation. The tertiary 
formation and the alluvial formation which cover it have pre- 
served their original horizontal! ty. The mountains of the Py. 
renees and Appcnines are therefore more modiTn than the Jura 
fimestooe and the green-sand which they have raised up, and 
. older than the tertiary formation and the alluvial formation. 
The western Alps (among others Mont Blanc), have raised, 
4ike the Pyrenees, the oolite limestone and the green-sand ; but 
. they have, moreover, raised the tertiary rocks; the alluvial 
depoeitc alone remaining horizontal in the neighbourhood of 
these mountains. The rising of Mont Blanc must, therefore, 
have been between the period of ihc formation trf the tertiary 
rocks and that of the alluvial deposite. Lastly, on the sides of 

* iains the vertical position, these lineii will be tliemselvea vertical. The lines 
pToced aiiginally in directions intermediate between those of these two sys- 

f tens, will form witii tiie horizon angles comprised between f)' and 90". Now, 
tbia is the predac image of the disposition which the large axes of the peb- 
bles aSect in i he raised p1 
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the qrBtem of which Ventoux forms a part, none of the qpecies 
of sedimentary formation are horizontal, the whole four beimr 
raised. When Ventoux rose, therefore, the alluvial formation 
itself had already been deponted. 

In commencing this article, I announced, howevor singular it 
inust have appeared, that the relative antiquity of the cUfferent 
dudns of the European mountains had been discovered. We 
now see that M. de Beaumont^s observations have even done 
more, since we have been able to compare the age of the forma- 
tion of the mountains with that of the various sedimentary de- 
posites. 

I have already called the attention of the reader to the un- 
known but necessary causes, which have induced variations so 
4ibrupt in the nature of the deposites formed by the waters at 
the surface of the globe. M. de Beaumonfs investigation per- 
mits us to add to what had been conjectured respecting the nature 
<yf these revoIuti(Mis, some positive notions which arc as follows : 
The sedimentary formations seem, by their nature and the 
regular disposition of their beds, to have been deposited in times 
-of tranquillity. Each of these formations being characterized 
hy a peculiar system of organized beings, vegetable and animal, 
it was indispensable to suppose that between the periods of tran- 
quillity corresponding to the precipitation of two of these super- 
imposed formations, a great physical revolution had taken place 
upon the globe. We now know that these revolutions have 
confflsted of, or at least have been characterized by, the uprais- 
ing of a system of mountains. The two first raisings pointed 
out by M. de Beaumdnt not being by any means the greatest 
among the four which he has succeeded in classifying, it will be 
seen that it cannot be said that^ in growing old, the globe be- 
comes less liable to undergo these catastrophes, and that the 
present period of tranquillity may not terminate, like the prece- 
ding, by the sudden irruption of some immense chain of moun- 
tains. 

Since it remains established that the mountains have not 
emerged from the globe at the same epochs, it were natural to 
examine if mporaneous mountains do not present some 

relations o 'cen each other. This inquiry could 
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|i not escai^e ihc penetration of M. <le Beaumont, and tlte follow. 
I ing ia the result : — 

I The directions of the Erzgcbirge, the Cote d'Or, and Mount 

I- Pilas are parallel to a great circle of our globe, which would 
■S pass through Dijon, and would form with the meridian of tliat 

■ city an angle of about 45^ 

\ The conieinporaneous mountains of the second rising, viz. 
' the Pyrenees and Appenincs, the mountains of Dalmatia and 
' Croatia, and the Carpathian mountains, which belong to the 
t same system, as may be deduced from the descriptions given of 
I them by various geologists, are all disposed parallel to an arc of 
a large <arcle, whose orientation will be well determined if I say 
that it passes through Natchez and the mouth of the Persian 
" Gulf. Thus, whatever may have been the cause, the mountains 
I which, in Europe, have issued from the earih at the same pe- 
ll riod, form chains at the surface of the globe, that is to say, Ion- 
It gitudinal projections, all parallel to a certain circle of the sphere. 
" If we suppose, as is natural, that this rule may be applicable 
I, beyond the hmits within which it has been determined, the Alle- 
k ganies of North America, since their direction is also parallel 

■ to the great circle which joins Natchez and the Persian Gulf, 
would eeem to belong, in respect to dale, to the Pyrencan sys- 

> tern. Now, M. dc Beaumont has been enabled, in this case, to 

• verify the accuracy of the inference, by a careful examination 
t of the excellent descriptions which the American geologists have 
p given of these mountains. It would appear from this that we 
I might, without much risk, venture to conclude that the mountains 
r of Greece, the mountains situated to the north of the Euphra- 

• tea, and the chain of Ghauts in the Indian peninsula, which also 
I come very accurately under the condition of parallehsm already 
. indicated, must have risen, like the Alleganies, along with the 

Pyrenees and Appcnines. 

The third system of mountains in the order of antiquity, 
that of which Mont Blanc and the Western Alps form a part, 
is composed of ridges jiarallel to a great circle, which would join 
Marseilles and Zurich. In the whole space comprehended be- 
tween these two cities, the rule is verified with a very remark- 
able accuracy. The chain which separates Norway from Swe- 
den and the Cordillera of Brazil, being also both parallel to thi^ 
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same circle, have prolwiUy jierfuratcd the crust of the gloliH: at 

ihc same time as MiiiU Blanc. 

For thr foutlli aaii last system of which M. de Beaumonl 
hus s|x>k«iifrl|iegivut circle <^f cumparimii passes tbruuf^h tiw 
Kinpira of MoriKco aad the eastern estrtniity of ttit.' Uiiiutlayaa 
mounlains. The parallelism lius Iiccn verified oh the Venlous 
and LcberoH mounluins near Avignoii ; the Sainie-Uaunic and 
many other cbaiiiK in Froverice; and, lastly, the central chain 0( 
the Alps, from the Valais to Styria. If parallelism be here also 
an indication of the date, aa ttiere is every reason to believe, we 
might refer to this comparatively modern eysu^m of mountains 
the Balkan, the great [Kirpliyriiic central chain of the Caucasus, 
the Himalayan mountains and the Atlas range. 

There is an immense chain of mountains, the most extensive 
in the world, which, from ita direction, cannot be referred ,tu 
any of the systems above described. This chain is the great 
American Cordillera. In the deficiency of salisfactory geologi* 
cal observations, M. de Beaunnont has indulged in conjectures 
from which it wuuld seem, with some degree ol' probability, tu 
result, tliat this great chain is newer than the fourth of thosu 
systems. These conjectures, however ingenious they may .be, 
are too much out of the limit wiUiiu which I would confine my- 
self, to be given here. Besides, I should apprehend that inat- 
tentive persons tni^it confound them with the strict inductious 
of which I have presented an account, and thus fall into error, 
I therefore hasten to conclude this article, which, however, I 
cannot do without r^narking how much tbe purely geographi- 
cal study of the chains of mountains will be simplified, when 
the parallelism supposed by M. de Beaumont as a distinctive 
character of contemporaneous mountains, having been directly 
verified in the most distant points in the Himalayan ran^, for 
example, compared with Mont Ventoux, will take its place 
among the principles of science. Simple classifications, capable 
of being retained by the most treacherous memories, and free 
of every thing arbitrary, as the order of antiquity wOl be that 
followed, wii' ' '-uide us through the inextricable labyiinth 
of intersect' which no geographer has as yet been 

able to preai itisfactory picture. 

Since tlie I by M. de Beaumont have. 
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made known, I have seen that people wore surprised at the cir- 
cumstance that the chains of the same date were simply parallel 
to a great circle of thcsphcre, and did not occur as prolongations 
of each other. But all that can he inferred fmm iliis kind of 
direction, is merely that tliccause, of wiiatevcr nature it may be, 
which has elevated the dificrent niountaiD chains, while it pro- 
pagated its uciion in the plane of a. great circle, embraced a zone 
of n certain breadth, and tliat the punts of less resistance upun 
the sulidi6ed crust do not occur in the direction of a mathemati- 
cal' line; which, indeed, would have been very straugc if they 
had. 

A lady of my ncqiiain lance, to whom I had given a brief 
verbal account of M. de Beaumont's memoir, wished to dissuade 
me from publishing an account of it, from a dread, that the 
public might be indiicttl by so apparently strange a theory, to 
infer, that our present geologists bear a strong resemblance to 
thar predecessors. All my efforts to shew her that the raising 
up of the momitains is no longer a gratuitous idea, that it re- 
sults as a consequence from facts, and that it affords the only 
exfrianation hitherto made of the inclination of the strata of the 
sedimentary formations and of many other phenomena, were ab- 
solutely fruitless. I ttien thought of adducing the small raisings 
which have taken place in our own days. The effect produced 
by this kind of argument, has suggested to me the idea of em- 
ploying it here. 

No one can deny, that volcanic ejections ultimately form hiUs, 
or even mountains of considerable height, upon the surface of 
the globe. It has been shewn, for example, that the lavas which 
have issued from Etna, would form a much greater volume 
than that of the mountfun, and the Monte Nuovo, near Naples, 
was produced by the scoriae ejected in the space of forty-eight 
hours only -, but this is not the kind of phenomenon of which I 
intend to speak ; the question to be examined is this : Have 
there been, ance the commencement of historical records, por- 
tions alrmdy consolidated of the crust of the earth, which have 
been raised up in masses by internal causes f Are these de- 
positee, which a revolution of the globe posterior to their rorme- 
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lioii lias elevated in our times, above llieir original level ? Tlie 
reply to ihcsc questions must be nllirmativt^, uf which we have 
the following proof furnished by M. de Humboldt. 

lu ihc night of the 28th and 29th September 1759, a piece 
uf ground three or four miles square, situated in the intcndaac]^ 
of Valladolid, in Mexieo, rose in the form of a bladder. The 
limits at which the raising was stopped, are still recognized by 
the fractiued strata. At these limits, the elevation of the ground 
above its c»iginal level, or rather above that of the Burroundiii^ 
plain, is only 37 feet; but towards the centre of the upr^sed 
space, the total raising has not been less than 500 feet. 

This phenomenon was preceded by earthquakes, which lasted 
nearly two mouths ; but when the cataiitrupbe happened, erei^ 
thing seemed quiet, and it was only announced by a hornUe 
subterranean noise whicli took place at the moment when tin 
ground rose. Thousands of small eones from two to three yardb' 
high, and which the natives call iiomilos, issued iu all parlftt 
At length, in the direction of a long crack running from nortlh 
north-east to south-south -west, there suddenly arose six largft 
masses, all of them elevated from four to five hundred yardb 
above the plain. The largest of these six hills is a true volcam 
(the volcano of Jorullo), vomiting basaltic lavas. 

We thus see that the most evident and die most distinctly 
racterized volcanic phenomena accum|)anied the catastrophe oC 
Jorullo, and that they have probably been the cauw of it; butf 
all this says nothing against the fact that an extensive, ancients 
and perfectly consolidated plain, in which sugar-cane and indigo^ 
were cultivated, has been in our lime suddenly transported to ft 
great height above its original level. The eruption of burniDg) 
matter, and the formation of the hornitos, and of the volcano i^ 
Jorullo, so far from having contributed to produce this t^^cctn 
must on the contrary have lessened it ; for all these ^jertum 
acting as safety-valves, would have allowed the elevating caita^ 
to disiwrso, whether it was gas or vapour. If the grouud badi 
opposed more resistance, if it. had not yielded ni so many jxiintSK 
the plain nf .rnniUo, in place of becoming a mere hill SOOj 
feet higl: I acquired the elevation of any Qei^b<< 

bouring i jrdillerjs. 

The cL h accompanied the formation of i 
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island, near Santorino, in tlie Greek Archipelngo, in 1707, seem 
to be also calculnied to prove that the subterranean fires not 
only contribute to raise the mountains hy means of ejections 
furnished by the craters of volcanoes, hut t!iat they also some- 
times raise the already consolidaied crust of the globe. The 
extract which I here present of accounts published at the time 
by Bourguignon and Father Gorw, both witnesses of the event, 
seenis to me liable to no objection. On ihe 18th and SSd of 
May 1707, slight shocks of an earthquake were felt at Santorino. 
On the 23d at sunrise, there was observed, between the large 
and the small Kameni (two islets), an object which was taken 
for the hull of a wreck. Some sailors went to the place, and on 
returning reported, to the great surprise of the whole popula- 
tion, that a rock had risen from the waves. In this region, the 
sea had previously been from 80 to 100 fathoms deep. On the 
Slth, many persons visited the new island, landed upon it, and 
gathered upon its surface large oysters, which still adhered 
to the rock. The island was actually seen rising. From the 
S3d May to the 13th or 14th June, the island gradually in- 
creased in extent and elevation, without noise or shocks. On 
the 13th June, it might Iw half a mile in circumference, and 
from seven to eight yards high. No flame or smoke had yet 
issued from it. From the moment when the island appeared, 
the water had been troubled near its shores ; and on the 15th 
June it became almost boiling. On the Ifith, seventeen or 
eighteen black rocks issued from the sea, between the new island 
and the little Kameni. On the l?th, they increased consider- 
ably in height. On the 18th, smoke rose, and great subter- 
ranean noises were for the first time heard. On the 19th, all 
the black rocks were joined together, and formed a continuous 
island, totally separate from the first. Flames, columns of 
ashes, and red-hot stones issued from it. These volcanic phe- 
nomena were still going on on the 23d May 1708. The Black 
Isle, a year after its appearance, was five miles in circumference, 
one mile broad, and more than 60 yards high. 

It is evidently seen, in this account, that the appearance and 
enlargement of the Jirst island were not accompanied with any 
volcanic phenomenon, and that it could not be considered as a 
product of ejected matter. Now, ihis is the very idea at which 

JANUARV^MAUCH 1830. U 
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the geologists who reject the theory of upraisings stop ditnt 
This island, according to them, was a great mass of ptimia 
stones, detached from the bottom of the sea by the earthquala 
which happene<l the evening before its first appearance. Bb^' 
if this were the case, how is the immol»lity of the floating 
lobe accounted for? It cannot be supposed that it ahrw/i 
touched the bottom of the sea, lor then there would be reet 
nised the existence of a Irue raising. Now, if the mass floated 
it is Decesssry to say when, and in what manner, it became (isedj 
whence it derived its support, what were the causes of enlargdb 
ment and gradual ascent oi' which the observers make mentif 
and which, in Uiree weeks, transformed a mere rock, ban 
Tinble, into an island half a mile in circumference. So la 
as these questions are not answered, the supposition of a. rain 
up of the bottom of the sea will remain the only plausible t_ 
planation that has yet been given of the phenomena by whikl 
the appearance in 1707 of the ^rst new island, in the harboij 
of Santorin, was accompanied. 

1 shall now give a third example : — On the 19lh NoTeml 
J 822, at a quarter after ten at night, the cities of Valparaiaql 
Melipilla, Quillota, and Casa-Blanca, in Chili, were destroyed 
by a frightful earthquake, which lasted three minutes, TM 
following days, in going along the coast over an extent of thir^ 
leagues, several observers perceived that it was greatly raised^l 
for on a shore where the tide never rises more than from one ol 
two yards, any elevation of the ground is easily noticed, ( 

The following are some of the observatitMis from which thial 
remarkable inference was deduced. 

At Valparaiso, near the mouth of the Concon, and to tha' 
north of Quintero, there were seen in the sea, near the shorof 
rocks which no person had previously seen. A vessel whiett 
wae wrecked on the coast, and whose remains the curious wenit 
to examine at low water in boats, was laid perfectly dry by thtf 
earthquake. In walking to a considerable distance along the 
shore, near Quintero, Lord Cochrane and Mrs Maria Graham 
found that the water, even when the tide was up, did not reach' 
the rocks, c" "' there were sticking oysters, mussels, and othov 
shells, whi It recently dead, were in a state of puJ 

trefacf ion. ntire banks of the Lake of Quinteroi 



JBfflBreni European Chaku of MamUaMti 807 

eommumcates with the sea, had evidendy risen gready 
abbVe the level of the water, and in this locality the faet codld 
not (»cape the most careless observers. 

At VidparHisb, the country appeared to be raised - about' A 
yard. Near Quintero, it wa&r found to have risen ii yard ^itad 
af third. It has been asterted, that, at the distance of a mile in** 
land, the raitang was more than two yi&rds; but I am not ac* 
cjliflSnti^ with the circumstances of the measurements which led 
Id this last result 

' iSere^asiff seen, there wetie no volcanic eruption, no lavas 
"^ptSid oiitj no stones and ashes projected into the aur ; and Oeu 
lesB it be maintained that the level of the ocean has fallen^: it 
must bg admitted that the earthquake of the 19th Noveinber 
18C2 raised the whole of ChilL Now, this Ust consequence 
is'tinlivtiidable; for a change in the' level of the watof wbuH 
stew 'itself in the same degree over' the whole extent of the coaiti 
•fAiberica, while nothing of this kind has been observed in tte 
hai*bours of Peru, such as Payta and Callao. 

If this discussion had not already been protracted, -. I might 
have btought the preceding observations to a dose, from which 
there results that, in ajiw hours^ in consequence of some shocks 
of ad earthquake, an immense extent of countiy may rise beyond 
its original level, into connexion with those which shew that theft 
is' in Eutbpe a large country, Sweden and Norway, whose level 
also rises; but in a gradual manner, and through a cause inces* 
sacntly acting, whose nature is not well known. The numaxMii 
observations on which this curious result is estabUshed, would, 
howiever, occupy too much space, and I shldl' be obliged^ to>omit 
tbem^for the present. 



Qbairviahns on Hie Fontaine Ronde, a Periodical Spring on 
the Jura. By M; Dutrochst. 

Thk Fontaine Sonde is situated about a league and a-half 
from Pootarlier, in the road frOm thence to Lusanne. This very 
powerful sj^ring has no proper basin, for the water rushes im- 
mediatdy from^ dedivitdus bottom,cotered with coarse graveli 
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wliicli is llfk'cn puces in leiiglli, aiul ttix or eiglit ill UretultW 
The water issues forth uninterruptedly from tlic deepest lying 
part of the iMttoni, but from the highest part it ebbs once and 
flows once every six minutes. This spring, therefore, is not 
intermittent, but periodical. Springs of this description are, in 
general, but rare occurreuces, and the phenomena \hey exhibit 
have always attracted the attention of the curious 

Long ago Heron of Alexandria proposed a plau^ble explain- 
tioii of the intermit tence of springs, in supposing that there wen^ 
in the interior of the earth, reservoirs of water provided with 
natural syphons. This explanation answers well for most caseai 
bence it has been adopted by natural phlioso^Jiers. If theitk 
termittence is of unequal continuance, or the swelling of varisUv 
h^ht, and if these inequalities arc repeated regularly and pc 
riodically, we explain tlicm by supposing that tliere are manj 
dissimilar reservoirs, and that each has its peculiar sypfaon. 
All this is (wssible, and an can, by arrangements of this d^ 
scription, produce appearances resembling those in nature. But, 
however appropriate this explanation may be, we must not for- 
get that it is a mere hypothesis, and that nature may have otiicr 
means, besides those already mentioned, for producing the in- 
termittence of springs. The careful study of the Pontine 
Ronde has afforded me a proof of this. This spring, as already 
mentioned, rises during thive minutes and falls for the same 
time, so that its periods have a continuance of six minutes. But 
I remarked, on frequent visits to the place, that the water did 
not always diminish in equal quantity. Generally, the highest 
part of the gravel bottom was entirely exposed by this ebbing ; 
sometimes, however, the water did not fall so low as to uncover 
the gravel. These anomalies did not exhibit any regularity in 
their recurrence; and it was therefore diflicult to unite them 
with the periodical regularity which must be produced by one 
or more syphons. If the in termittence of a spring is caused by & 
syphon, the reservoir must necessarily be emptied, by means of 
the syphon, in a shorter time than it would be filled again by die 
afflux of the water. If the afflux is increased, the reaervcsr is 
more spe ' and then the period of intermitteuce is 

shortened igout from the syphon is lengthened. 

Lastly, w nngs as much water into the reservoir 



f 

r a Pfriodteat Spring on the Juta. 

I 'as the syphon carries ufT, the action of the syphon experiences 
vo interruption, and the spring bewmcs continuous in place of 
intermittent 

In the hypothesis of the presence of a syphon, an increase of 
water in the reservoir must necessarily increase the continuance 
of the flow and diminish the intcrmittencit, even at length en- 
tirely destroy it. But, according to this hypothesis, the period 
of the rising and falling can never diminish in equal proportion ; 
yet this we found to be the case in the Fontaine de Ronde. 
Its rise generally continues three minutes, and it occupies the 
same period for its fall. But on one day I observed that the 
rise occupied only two minutes, and that the fall took the some 
time. The period of the spring which, as already mentioned, 
is six minutes, was on this day only four minutes. This pe- 
riod trf four minutes I obtained for a whole hour, during which 
I observed the spring. This observation convinced mc that the 
periodic swelling or rise of the Fontaine Ronde could not be pro- 
duced by a syphon : it must result from some other cause, as 
appears from the following observations. 

During the swelling of this spring, a great quantity of car- 
bonic acid rises from the bottom, and the water, owing to the 
numerous air bubbles that pass through it, appears to be in a 
sUie of ebullition. We might suppose that these air bubbles 
originate from the atmospherical air which had interposed itself 
among the uncovered gravel during the time of low water, and 
which was not entirely driven out of Ihe intervening spaces at the 
moment of ri^ng, but which afterwards, when the gravel bottom 
was entirely covered, escaped in bubbles through the water. To 
a belief in this conjecture we might feel supported by the circum- 
stance of the number of the air bubbles being much increased 
when we stir the bottom with a stick. But when, with the view 
of ascert^ning how far tliis opinion was founded, I collected a 
quantity of this gas and mixed it with lime-water, I found that it 
became clouded. The gas, therefore, was carbonic acid ; and that 
it contained no hydrogen gas was proved by the gas not inflaming. 
It is evident, therefore, that the rising of the spring is accompanied 
by an evolution of carbonic acid. This gas, which I conceive to 
be formed in the interior of the earth, reaches the subterraneous 
canals of the springs only periodically, because it is only perio- 
dically forced out, whilst the spring ftowa ton^VanVV'j . \ii^»KX.- 
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ihe spring flows uninterruptedly and abundantly while the level 
sinks; but as the swelling begins, air bubbles rise every whoe 
from the water, and even from that part of the spring whldi ii 
the seat of the coustant flow. This observation proves that the 
Barbonic acid is not constantly mixed with the water in the sub- 
terranean canals, but only reaches them periodically; hence, prct 
babJy^ this periodic flow of the gas into the subterranean canala 
tsithe cause of the rising of the spring. There is an opening, 
partially filled with stones, at the foot of the hill, about fifteen 
feet from tJie spring, by which the spring, in the winter, when it ii 
very powerful, pourE out its Bup^fluous water, but which is dxj 
during the rest of the year. When we apply our ear to thit 
opening wc hear, as loi^ as the rising of the spring contiauea, 
a pretty loud bubbling noise ; but during the ebb or decreaae 
of the spring, no noise is to be heard. This sublerraneM 
bubbling arises, in .all probability, from a very considcraUfi 
evolution of gas. This proves, again, that the gas which oci» 
aions the rising of the spring, is not entirely carried off by tbe 
water, but that a greater part is developed under the surface d 
the earth, and escapes by means of other canals, very probably 
by the opening just mentioned, ' 

We shall nut enter into any hypothesis as to the oause <£ 
this periodic evolution of gas, but rest satisfied by pointing out 
its occurrence at the same time with the periodic rising of llw 
spring*. 

In the Jura there are other periodic springs, as in the town 
o£ Siam in the Canton uf Cliainpagnoie. Its flux or rise CMi- 
tinues seven minutes, its ebb six minutes ; its period, therefora, 
is thirteen minutea. But I did not observe any evolution of ga* 
in this spnag.-~~Atmal. de Chim. et Phya. t. xxxix., p. SSO. 

'' l.Vide.MsnijteDterMtuaiiirs^rur an ingeiiioua p^et by MrGooch on thi* 
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On the Heigftt of the Perpetual Snows on the Cordiikrat of 
Peru. 

iVL. Pentlanh ascertained that the lower limit of the perpetual 
snowB on the acclivities of the eastern Cordillei'a of Upper Peru, 
is very rarely under 17,061 feet, while on the Andes of Quito, 
aWtotigh much nearer to the equator, this limit is only 15,749 
feet. M. Pentland, when travelling through the pass of AU 
tos de Toledo, in the month of October, found that upon Incho- 
cajo, which belongs to the western Cordillera, the inferior limit 
of the snow was 1312 feet above the pass, or 16,831 feet above 
the sea. 

The northern back of the Himalaya has already exhibited a 
similar anomaly, and produced by the same cause. Wc allude 
to the influence which the great tabte-lands ought necessarily to 
«xercise on the law of the decrease of heat in the atmosphere. 
It is evident if this law had been found for a free atmosphere, 
by means of aerostatic voyages, the numbers it would furnish 
would make known very nearly the temperature of tlie difl^- 
cnt zones of a mountain, if this mountain was isolated, shot up 
rapidly into the air, and supported itself on a base of incon- 
uderable extent, and at the level of the sea. The same would 
not be the case if the mountain rested upon an elevated table- 
land ; at an equal height the temperature would be more con- 
siderable llian in the first case. It is also through the influence 
of the table-land on which the two Cordilleras of Peru rest, 
that we are enabled to explain bow organic life is preserved at 
90 ^-eat an elevation. In the Andes of Mexico, between 18° 
and 19° ncn'th latitude, all vegetation ceases at a height of 14,075 
fcet ; while in Peru, at a greater height, in the continuation of 
the same ch^n, there exists not only a numerous agricultural 
population, but also villages and large towns. At present one 
third of the population of the mountainous districts of Peru and 
Bolivia, live in regions situated much above that where all ve. 
getation ceases under the same latitudes in the northern hemi- 
sphere. 
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(^tervatians on a paragraph in the last Number qf The EJ&n- 
burgh New Philosophical Jtmmal. By W. J. Brodbrip, 
Esq. F. R. S. (Communicated by the Author.) 

In a paper which has for its title ^^ Additional Remarks ou 
the Climate of the Arctic Regions, in answer to Mr CoDybeare,"" 
published in the last number of the Edinburgh New PfaSIoao- 
phical Journal, there is, at page 70, the following passage : ^^ In 
a note to this paragraph, he (Mr Cony beare) adds, that an Eng- 
lish Caryophyllea had been described, by Mr Broderip, in the 
Zoological Journal for April 1828. Mr Broderip, it is true^ 
imagined that * the hard parts of this indigenous spedes do 
not appear to have been any where described ;^ but had Mr 
Conybeare been acquainted with the history of British Zoophytes, 
he might have corrected this mistake, by pointing out that I 
myself had published (in the 2d volume of the Wernerian So- 
ciety's Memoirs), a description of the same species, fourteen 
years previous to 1828 ; and I may add, that Dr Leach saw my 
specimens so early as ISIS.*" 

It is by no means my intention to follow Dr Fleming through 
his '^ Additional Remarks;^ but he has charged me with a mis- 
take, and I, most reluctantly, trouble you with my defence, to 
which I shall. strictly confine myself, and which will not long 
detain your readers from subjects much more worthy of their 
attention. 

My respect for Dr Fleming did not permit me, when I pub- 
lished the passage to which he alludes, to suppose that he could 
have intended to record, under the name of CaryopJiyUia Cyo^ 
ihuSf the indigenous species described by me. When I first 
saw ^^ CaryophyUia Cyathus (Lamark), *^ so common in the 
Mediterranean, announced in the Memoirs of the Wernerian 
Society as an inhabitant of the sea which washes Zetland, 
I was somewhat surprised; but the opinion which I enter- 
tidned of Dr Fleming prevented me from supposing that he 
had not there found two small individuals of that species, and 
from conch] ' '^ hard parts of CaryophyUia SmithH 

(the Caryaj^ by me) difiering so strongly as they 

• M€ ian Society, voL ii. Part i. p. 249. 
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do from those of C. cyathus, could have been described by Dr 
Fleuiing as belonging to the last-mentioned zoophyte. In his 
" History of British Animals," published in 1828, Dr Fleming 
has repeated the record of the species described in the Memoirs, 
but without tJie reference to Lamarck. The only Caryopliyllia 
recorded in these publications is CaryophyUia, or, as Dr Flem- 
ing writes it in the latter work, Caryophyllea Cyathttn ; and, in 
both places, Madrepora cyathus of Solander and Ellis is given 
as the synonym. Madrepora Cyathus is CaryophyUia Cyathus 
of Lamarck's " Systeme des Animaux sans Vertt'brea,"— of 
Lcoch, who has figured and dcscrilied it as an inhabitant of the 
Mediterranean in the " Zoological Miscellany," (Lond. ISH, 
vol. i.), and has there referred to Lamarck's Systeme for the 
species, and to Dr Fleming, after Lamarck, for the genns, — and 
again, of the " Histoire NaCurelle dcs Animaux sans Vertebres." 
This is the only CaryophyUia Cyathus, as far as my informa- 
tion goes, admitted by zoologists in general ; and this is certainly 
not the indigenous species described by me in the Zoological 
Journal for 1828. If Dr Fleming has described the latter, 
(C Smithii) under the title of C. Cyathus, he must pardon me 
for suggesting that he has confounded two very different spe- 
cies ; but I cannot regret the *' mistake" which, according to his 
assertion, I appear to have made, when I supposed him inca- 
pable of so doing. 

On supposed Vegetable Remains in Chalk. By Gideon Man- 
TBLL, Esq. F. R. S. &c. In a Letter to the Editor. 

Sib, 
The author of the interesting " Remarks on the Ancient Flora 
of the Earth," which appeared in the last Number of your Jour, 
nal, having stated, upon the authority of the " Illustrations of 
the Geology of Sussex," that the remains of leaves and fruits of 
coniferous plants occur in the chalk at Hornsey, &c. I beg leave 
to ofi'er a few observations in explanation. It is true, that, in the 
passage referred to, (Geology of Sussex, page 103), mention is 
made that the bodies in question (the supposed fossil Juii of 
Cherry Hintonl, bear a distant resemblance to the cones of the 
larch, and that Professor Hailstone had declaicd their vegitabW 



S14 Notes regarding the SerpentKu Rocks on Dee Side- 
ori^n was placed beyond all doubt, by specimens in the Wood- 
wardian collection, and that he had found, in the quarry ai 
Cherry Hmtoo, the impresuun of a branch of some vegetaUe of 
tlie fir tribe, with the linear leaves surrouDdiog it ; yet it is (bs- 
linctly stated tliat M. Konig believed them to be of aDimal on- 
gin, and that there were specimens in my cabinet with ecales ef 
tishes attached to them. It was also remarked (Geol. i 
p. 158), that their constituent substance was precisely Koiilar M 
that of tile vertebra; and other bones of fishes found in the ahaik } 
and that, from thia analogy, I believed they would hereafuv 
prove to be ports of fishes. I scarcely need observe that t^ 
conjecture has been recently affirmed by the ingenious cxperi- 
mcnts of Dr Biickland. Vide Geological Transactions, Nm 
Series, vol. iii. p. 222. On CoproHtcs, dfc. 

The arguments of the author of the excellent paper wbidi 
has occasioned these remai'ks, are, however, in no respect weak- 
ened by this fact, since dicotyledonous wood occurs abundantly 
in the Gait and green-sand, and sparingly in the Bint nodules, 
of the chalk. I am not certain that it has be»i found in 
Hastings' beds. 

Castle Place, Letss, January ai). 1B30. 



Notes regarding ttie Serpentine Rocks on Dee Sids. By tB 
Rev. James Pahqcbarson. (Communicated bylhe AulBor.j' 

Xhe accompanying specimen of serpentine is of the rock of scoo- 
genes of summits of the hill named Coil, about two miles S W. of 
the Manse of Glenmuick, on Dee Side, Aberdeenshire. Residiiw 
some days last July in that neighbourhood, my atten^n wak 
directed to these summits by their singular aspect, so diiFerent 
Irom that of the granite mountains with which they are every 
where surrounded, and the greennera of their surface, amidil 
mountains every where covered with heath. I took an oppoT* 
tunity one day to ascend them, and found their compositton « 
diffi^rent fr' of the neighbouring granite masses as theff 

aspect, as hews. Their vegetation, too, is quitft 

different, i 'pally of grasses (various FestucaK 

and Poas ery summit, 700 or BOO feet abovs! 

tSe bed of tWl fccV ii&wj-se. ^i\« acai-wviv a.-^! 
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profudoa of Silena inflata, then id full flower, but no where else 
to be seen, and Arabis hispida. The rock is bare in many 
places near the summita, of a greenish-grey ccJour, and much 
softened and weather worn on the surface ; fissured hke basalt, 
but not regularly. The principal fissures, however, directed 
pretty uniformly from SW. to NE. The summits seen from 
N£- are conical and precipitous in some places, seen from NW. ; 
they are more elongated but precipitous at thdr E. and W, ter- 
nioations. There are four or five of them. They rise a hun- 
dred feet or two above the general mass of the mountain with- 
in the space of about a square mile. The peculiar rock is, how- 
ever, not confined to the summits, being seen at one place about 
two miles N. of these near the level of the river. I could not 
discover its junction with the granite. Many boulders of this 
remarkable rock are scattered over the granite hills towards the 
SE. even on the face of the steep hills beyond the river Muick, 
wluch bounds the mass in question on the SE. flowing NE. in- 
to the Dee. Many fragments of it are also found in the bed of 
the Dee below the junction of the Muick; but although I 
passed frequently over the ground, I could find no boulders to 
tiie N. or N W. There is asbestus in the bed of the Muick near 
the base of the Coil. But the specimen herewitli sent is very 
remarkable for the quantity of fixed magnetism which it po&- 
aesses. The poles are in the line of the stroke of the hammer 
which broke it off, the place that received the stroke attracting 
atrongly the south pole of a magnet, and the opposite end of 
the specimen the north pole. The stroke was at the point, 
where the weather-worn surface is yet seen. 
AtVDRD, December 19. 1629. 



On &ie Hyor-hya or MUh-Tree of Demerara. In a Letter to 
Professor Jameson from James Smith, Esq.* 

W HOEVEU has read Humboldt's Travels to the Equinoctial 
R^ions of this Continent, cannot but have felt his imagination 

* The important discovery conluned in this conununicalion irom mj for- 
mer pupU, Mr Smith, cannot ful to interest our readers Ere long ve aWll 
be able to publish .in the Journal fiirthcr particulus In le^ud Iq \.W i»Uc- 
Iret, and other rematkable trees of Demerara. 
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powerfully affected by his desL-nption of ihe Palo de Vaca of > 
Cow-lrcp. Such at least I confess was my caee to an eKtm>' 
ordinary degree. I have journeyed through lite country laid' 
duwu as that where the cow plant grows, but particular circum> 
stances prevented me at the time from seeing it. 

In a late excursion, however, up the river Demerara, it was my: 
good fortune to fall in, certainly not with ihe same kind of trect 
but with one possessing the mild milky qualities aacril>ed by Hum*' 
boldt to the Palo de Vara. The tree I allude lo was fortunately 
at the time coming into flower, two specimens of which, togethi 
with the wood and bark, and a small bottle of the milk, I for- 
ward along with this, and beg to have ihem subjected to your 
own, as well as the examination of your st^ientific friends*. 

The manner of my discovering the tree was simply ibis; 
Among the various productions I had been in the constant halMh 
of inquiring for in the forests, were those trees which yielded! 
milky juices in any abundance, as their saps; and, at dii^redt 
times, I had Wen led by my Indian guides lo a vast variety, 
all of which, however, had more or less acrid and deJeteriotn 
prindplea with the lactescent quality. On the excursion to 
which I allude, however, I chanced to stop at the little Indiao 
settlement of Byawadanny, just below the first rapids of tho 
Demerara, and there I was told of a tree called by the Indians 
Hyor-hya, the milk of which was both drinkable and nutritious, 

I was then in company with a Mr Couchman, the superin- 
tendant of a wonxl-cutting establishment in the immediate vici» 
nity. We had sent a lad to search around fur the tree, and h« 
returned in a short time to tell us he had met with it. We fol- 
lowed him to the spot, and found that he had felled the tree. 
It had fallen across a httle rivulet, the water of which when w* 
arrived, was completely whitened from its juice. On striking • 
knife into the bark, a copious stream of milk-like fluid immek. 
diately followed. Our guide drank of it, and Mr Couchman 
and myself lasted it after hiai. It was thicker and richer than 
cow's milk, and destitute of all acrimony, leaving only a slight^ 
feeling of els ' s on the lips. I had already seen thai it 

■ The spec but only lately, in safety. The milk is now 

under eiamiii in its chemical properties will appear in thb 

or next NumI :t. 
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mixed freely with tlio water of tbc little slreaiu, and as I slept 
that night near the spot, the next morning Mr Coiicliman and 
myself drank it in warm coffee. With this it commingled 
equally well, and lost all the viscosity before perceptible in its 
pure state, so much so, as to appear to us incapable of being 
distinguished from animal milk. Mr Coiichman was determined, 
he sffid, to use it as a substitute for milk at his httle neighbour- 
ing woodland establishment. 

A variety <)f ex|x;riments, too, have since tended to confirm mc 
in my opinion, that it in no way differs in quality from the ve- 
getable milk of the cow-tree. Yet it was plain that the tree was 
not that describcti by Humboldt. The following is the account 
given of the Palo de Vncn in the Personal Narrative of that dis- 
tinguished traveller: — " This fine tree rises like the broad- 
leaved Star-Apple. Its oblong and pointed leaves, tough and 
alternate, are marked by lateral ribs, prominent at the surface, 
and parallel. There arc some of them 10 inches long. We 
did not see the flower." You will observe from the specimens 
I forward of the Hya-hya, that the leaves in no way correspond 
with those mentioned in the description just quoted. Nor does 
the tree, in short, bear the most distant resemblance to the 
." hroad-leaved star-apple •." 

I extract from my notebook the imperfect description taken 
on the spot, with a few observations. " Trunk from 16 
to 18 inches in diameter, 30 to 40 feet high, branching from 
the top; bark greyish colour, slightly scabrous, and about a 
quarter of an inch thick, between which and the wood the milk 
seemed to be secreted. Tlie incision made by the stroke of a 
knife into it latitudinally, or diagonally, caused it to flow freely ; 
but when the cut was made longitudinally, little or no milk 
exuded. The leaves elliptic, and very acuminate ; smooth, and 
in pairs. The flower bad not yet fully developed itself, though 
the coroUa was observable, and, as well as could be discerned, 
appeared monopetalous, with five divisions in the limb. The 
calyx single, contiguous to the flower, and four-parted ; the 
peduncle axillary, and bearing four flowers, and sometimes 

* It ia stated lij Mr D. Don, in a prticeding Number of this Journal (No, 
15, p. I7I-), ihat the Palo ile Taca is a sj>ecies of Brosimuin, and he proposes 
to cttll it B. OalBctodendTon_£DiT. 



siT^n 



1 



318 On ike Egfo-hfa^ or Milk4ree of DemitwVU 

five.^ I afterwards attempted to dissect the oorolla, and ocniU 
discover it to belong to the class Fentaadri^ and oitier TUSky^ 
ndgjFiiia. I was unable to obtain the fruit'^ 

I am not aware that the Hya-hya has, either under its Indian, 
or any other appellation, been ever before idade known ; and 
poe ocssi ng, as I am convinced it does, the chief virtties of the 
Cow-plant, should it turn out any acquisition to botanicfil 
knowledge, I shall feel happy in being the instnin&ent of its 
discovery; 

The milk I send you has now been in bottle thirty-nx days : it 
did not commence to curdle before the seventh day' after it was 
taken from the tree, and even then the process appeared exceeds 
mgly filow ; so much so^ that on the twelfth day I used some 
o£ another porticHi^ which had been bottled at the same tiine, in 
teSi without its being distinguished from animid milk by thosfe 
who dianb it: 

I forgot; to mention that I am informed by the Infdians, that 
the Hya-hya. is by no means uncommon in the woods of this «>*• 
lony ; I may^ therefore, very soon hope to pfebcureth^ 



Note rehUive to tJie dried specimen of the HyaJiya. By Gk A. 
W. Abnott, Esq. F.L.S: F.R.S;E. &d 



The specimen transmitted by Mr Smith having beefi'cfom- 
municated to me ibr examination, I beg leave to make the fol- 
lowing remarks :-*- 

The eaiyx is 5-cleft; very shorty the lohes rounded and cililited. CfaroB^ 
cariseemii, decldudus, hy^ie^fynout, monopetalous, hypoctaterlform, th^ ittmC^ 
naked; the tube elongated (about* half an inch long), alightlj inflated at tb^ 
baae and towards the apex ; the limb 5-cleft, the lobes very short and rounds 
ed ; sestivation imbricated. Stamina 5, alternate with the segments of the 
corolla, and enclosed in the tiibe : the filaments are distinct, filiform but 
abort, inserted on the tube about its middle; the anthek*8f' ar6' bildeuUftv 
fining longitudinally, sagittate, acuminated at the apex, and conniveot i 
pollen granular. Ouartvm solitary^^bilocular; ovula numerous, destitute of 
hair [Q(ma), Style 1. filiform, with, an incrassated apex, from which proceeds 
a bifid stigma iirther add, that the ovula appear to me surrounded 

b^ a kind x)f . ' have no doubt Imt the ripe seeds are immer- 

sed^in a pulp tructure of the pericarp and seeds L cannot 

determine, ai. |r in bud. . 

JSnough ti \io eTv^<& wi^ Vo \^fet vVia ^laat to 
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the Apocyne«e, as restricted by Brown, and it is now neceMary 
to inquire its genus. 

In the 1st vol. of the Wemerian Transactions^ where Mr 
Brown^s paper on this order is pubhshed, no genera ai>e de* 
scribed but those which have the seeds compse, to which tribe^ 
from the appearance of the ovarium and ovulai I do not think 
this can belong. But in the Vrodr. Fl. Nov. HoU. p. 4679 ^^ 
g^ius Taberncemontana is introduced, and the description there 
gliven agrees with the above in every point but one. Mr Brown 
ascribes to that genus two ovaria, altliough only one style : the 
same character is given to the genus by. Lamarck,, and by Vahl 
(under T. undtikUa)^ so that there is no doubt of , that lieing 
necessary to the genus ; and the point comes then to be, whether 
or not, from the bad state of the specimens^ I have been det 
ceiyed. In the mean time, however, although I have found' a 
solitary ovarium in the three buds I .opened^ I. think it miy tie 
placed in Tabemcemontana until better specimens in flower be 
procured, and the fruit be observed ; more especially as it ap- 
proaches very closely in other respects to T. ciirifblia. 

In T* eHr^foRoy howerer, the segments of the calyx are acute ; and those 
of the limb of the corolla linear-oblong, obtuse, and nearly equal in length to 
Hbm tuba In the species before us, as far as I can judge from the bud, the 
sqpneota of the corolla are very short and found, somewhat like those of the 
The pedundes are axillary from ^ to 1 inch long, beating a cyme of 
flowers. Bracteas opposite; two usually large fuliaceous ones at the 
of Hie principal runiflcation* and tiro smaH orate and ciliated one» sub* 
tedd' CMh'of the other divi^ns : there is also a similar pair on the ultimate 
pedloelB below the calyx. Perhaps on account of the foliaceons ap][)earance of 
tlwloirav bnetes^; they ought to be called leaves, and then the inflorescence 
woidd lie terminal on short a^dllary branches.— .Petiols opposite, half an inch 
]flBg'{ lesvesabout 4 inches long, and ]| broad, oblong, not attenuated at 
theiMW, but suddenly acunnnated at the apex$ they are plane, somewhat 
smooth, and entire, with diverging veins, that are parallel to each 



I woald poropofleto name this species T. utUU^ from the circumstance aU 
tor in Mr Smithes account of it. 

T* utilis ; fiMa opposUis oUongia aoundhaiii irUefferrimis subooriaoeis pkmiM 
pikmUde wiMwit, pedwusulia cymosia mrillaribua^ oalyoe obtuso eiliaig^wnUm 
UnM ladnUf rtfif0uhH» hrevisrimis, 

Hab. Ad ripas fluminis Demerari. 
I may further remark, that, in T, citrifoliiJL, the leaves are attenuated at 
the haae :. in. the allied ^..aiba they are deseribed asmidtilated^ with' an' acute 
calyx s and, in T, hmrifiUa, which: -hav the calyx obtuse^ the leaves are soine. 
what obtuse. 
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« 

The usual properties of the nulk of the A^pocynetd. are dele- 
terious, and it is rather remarkable to find an instance to the 
contrary in this tribe ; and I do not tBink there is any other on 
record. Future observations may, however, perhaps ascertain 
similar mild qualities in other species of Tabemcemontana^ 
especially in their young branches, or when the sap is on the 
ascent, and before it be elaborated. Among the AsclepiadeK 
of Brown, which have similar baneful properties, and which 
many botanists indeed consider a mere section of Apocyneae, an 
instance is also known of the milk being wholesome : I allude to 
a plant found in Ceylon, which the natives call Kiiiaghuna, 
from Eiri (mift), and who employ its milky juice when the milk 
of animals cannot be procured ; its leaves are even boiled by 
them as a substitute in such dishes as require to be dressed widi 
milk : it is the Gymnema lactiferum of Brown. The young 
shoots of several species of plants belonging to both the Ascle- 
piadese and Apocyneae are used as food. 



On tlie Formation of the Earth, By the late Sir H. Davy ♦. 

The Stranger.'^Os these matters I had facts tu commuiucate. On tlie geo- 
logical scheme of the early history of the globe, there are only analogies to 
guide us, which different minds may apply and interpret iii difPerent vajt; 
Astronomical deductions, and actual measures by triangulation, prove, \\ m% 
the globe is an oblate sphseroid flattened at the poles ; and this form, we 
know, by strict mathematical demonstrations, is precisely the one wfaidi a 
fluid body, revolving on its axis, and become solid at its surftce, by the slow 
dissipation of its heat, or other causes, would assumew I suppose^ therefine, 
that the globe, in the first state in which the imagination can venture to con- 
sider it, was a fluid mass, with an immense atmosphere revolving in space 
round the sun ; and that, by its cooling, a portion of its atmo^heie was con- 
densed in water, which occupied a part of the surface. In this states no 
forms of life, such as now belong to our system, could have inhabited it ; and 
I suppose the crystalline rocks, or, as they are called by geologists, the pru 
mmry rocksy which contain no vestiges of a former order of things, were the 
results of the first consolidation on its surface. Upon the further coolings the 
water, which more or less had covered it, contracted ; depositions took place, 
shell-fish and cond animals, of the first creation, b^^an their labours ; and 
islands appe*^ " ' ♦he midst of the ocean, raised firom the deep by the 
productive ons of zoophytes. These islands soon became co- 

• Extncto 1, entitled, " Conaolationi in Travel : or tlie Laet Dsfiof 

a PhikMopher -, Bart late Preiideiit of the Royal Society of jLondooy- 

JO whidi Tiewi :s are brought out hi the form of cUakguei. 
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vered with vegetables, fitted to bear a high temperature, such as pakns and 
Tarious species of plants, similar to those which now exist in the. hottest 
parts of the world. And the submarine rocks, or shores of these new forma- 
tions of land, became covered by aquatic vegetables, on which various species 
. of shell-fish and common fishes found their nourishment. The fluids of the 
globe in cooling, deposited a large quantity of the materials they held in so- 
lution, and these deposites agglutinating together the sand, the immense 
masses of coral rocks, and some of the remains of the shells and fishes found 
round the shores of the primitive lands, produced the first order of secondary 
rocks. As the temperature of the globe became lower, species of the oviparous 
reptiles were created to inhabit it ; — and the turtle, crocodile, and various 
gigantic animals of the Sauri kind, seem to have haunted the bays and waters 
of the primitive lands. But, in this state of things, there was no order of 
events similar to the present ; — the crust of the globe was exceedingly slen- 
der, and the source of fire a small distance from the surface. In consequence 
of contraction in one part of the mass, cavities were opened, which caused 
the entrance of water, and immense volcanic explosions took place, raising 
one part of the surface, depressing another, producing mountains, and causing 
new and extensive depositions from the primitive ocean. Changes of this 
kind must have been extremely frequent in the early epochas of nature ; and 
the only living forms, of which the remains are found in the strata that are 
the monuments of these changes, are those of plants, fishes, birds, and ovipa- 
rous reptiles, which seem most fitted to exist in such a war of the elements. 
When these revolutions became less frequent, and the globe became still 
more cooled, and the inequalities of its temperature preserved by the moun- 
tain chains, more perfect animals became its inhabitants, many of which, such 
as the mammoth, megalonix, megatherium, and gigantic hyaena, are now ex- 
tinct. At this period, the temperature of the ocean seems to have been not 
much higher than it is at present, and the changes produced by occasional 
eruptions of it have left no consolidated rocks. Yet, one of these eruptions 
spears to have been of great extent, and some duration, and seems to have 
been the cause of those immense quantities of water- worn stones, gravel, and 
sand, which are usually called diluvian remains; and it is probable that this 
eSect was connected with the elevation of a new continent in the southern 
hemisphere by volcanic fire. When the system of things became so permanent, 
that the tremendous revolutions depending upon the destruction of the equi- 
librium between the heating and cooling agencies were no longer to be dread- 
ed, the creation of man took place ; and, since that period, there has been little 
alteration in the physical circumstances of the globe. Volcanoes sometimes 
occasion the rise of new islands, portions of the old continents are constantly 
:washed by rivers into the sea, but these changes are too insignificant to af- 
fect the destinies of man, or the nature of the physical circumstances of 
things. On the hypothesis that I have adopted, however, it must be remem- 
bered, that the present surfece of the globe is merely a thin crust, sur- 
rounding a nucleus of fluid ignited matter ; and, consequently, we can hardly 
be considered as actually safe from the danger of a catastrophe by fire." 

Onuphrio said, " From the view you have taken, I conclude that you con- 
sider volcanic eruptions as owing to the central tire ; indeed, their existence 
JAliUABY MABCH 1830. X 
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offlTen, Iddflfc, all unginnciit fin: Mlerhig that Uk inlerialr dT idle g^ w 
flukL** 

The Sinatffer answeied, «* I beg you to oonaidei' the vieirs I bsve iMn ^ 
velofnog as merelj bypollietlcal-^-mie of the many Mting phnea tlait ntjr 
be taken h'j the hnagination in conslflering Hds aubject. There aire, hov- 
ever* distinct facts in fiiVour of the idea, that the interior of Uie globe htsa 
higgler temperature than the surfiioe ; the heat Increaring in minea the deeper 
we penetrate; and the number of warm springs that rise Ihrtn great dcftts, 
in almost all countries, are certainly fkvourable to the ides. The opinfaa, 
that Tolcanoes are owing to this genend and simple cause, is, I tliink^ likewiie 
more agreeable to the analogies of tlungs, than to suppose them dependeat 
upon partial chemical changes, such as the action of air and water upon the 
combustible bases of the earths and alkalies, though it is extteineij probable 
that these substances may eidst beneadi the surfiu:e, and may occMlon aosoe 
results of volcamc fire; and, on this subject, my notion may perhaps be 
more trusted, atyfor a long whUe^ I thought vokanie erwpHons were oteh^ ipcAe- 
mkal agendet qf the newly dUamered earths and alkaKes ; and I made imny oarf 
some dangerouM ejiperimeniSj in the hope ofeonfirming this noHony bui k^ vubL" 

Ambroakk ^ You are obliged to have recourse to creaticos for all lihe lirtbg 
b^gs in your philosophical romance : I do not see why you should not Si^ 
pose creations or arrangements of dead matter by the same laws of Mfaiite 
wisdom ; and why our globe should not rise at once a divine wOilr, fitted fer 
all the objects of living and intelHgent natures.** 

The Stranger replied, '^ I have merely attempted a philosophical histoiy* 
founded upon the &cts known respecting rocks and strata, and tihe venaiaiiis 
they contain. I be^ with what may be called a Creation, a fluid ^olie si^ 
plied with an immense atmosphere ; and the series of phenomena whldi I 
imagine consequent to the creation, I Suppose produced by powers impressed 
upon it by Omnipotence.** 

Ambroeio said, ^' There is this verisimilitude in your history, thiit it ia xkA 
contradictory to the little we are informed 'by revelation as to tlie origin of 
the globe, the order produced in the chaotic state, and the snccesnon df Hvfng 
forms generated in the days of creation, which may be what phUosoidieis villi 
^ the Epochas of Nature* ; for a day with Oninipotence is as -a thousand yeain* 
and a thousand years as one day.** 

^^ 1 must object,** Onuphrio said, ^ to your interpretation of tSte sdeiftlfic 
view of our friend ; and to your disposition to blend them with the cosino* 
geny of Moses. Allowing the divine origin of the Book of Genesis, yoti intot 
admit, that it was not intended to teach the Jews systems c^pbilosophyt *btit 
the laws of life and morals ; and a great man and an excellent christian fiSaed 
his voice, two centuries ago, against this mode of applying, and of often 
wresting the sense of the Scriptures, to make them conformable to hnmih 
fancies ; *• from which,* says Lord Bacon, ' arose not only fUse and fkatkHA" 
cal philosophies, but likewise heretical religions.* If the Scriptures are iolte 
literally inter'^'^*-"' -md systems of science found in them, '^ralileo merited 
his persecu^ — '^ht still to believe that the siin turns tound'tb^ 

earth.'* 

Amb, '^ 1 IT, Onuphrio, if you ima^net am deairoiisof 

aisingasys e Book of Genesis. It dmnot be diMibted 



$m Che 6f«l wm Wrt atm/bA wtth a f^reiit ¥«ii«t jr of iMtlndtvi^ or ftufilM 
lM0«rM|$e, "mliMk vmut h«v« been Ul^ewi^ eojoyoA bj hwdoooMMlMitf i «nd 
mime of CUs kft^ivMgeeottld bardtf ftUl to have mtatad «o the globe i^ioh 
lie lnhotiite<l> 4iad to the ohjeeto irldch surmondeA Mm. It mmM bmw bem 
liHpotsillo i^r the humoa mind to ha^re etokittuced the ttiyotories of cmnkn ; 
or Oo here ^loweil the history of the moving «tom% from tbor chaotic dlaor* 
4er into tiieir arm^emefit in the visible wnverse; to have oeen dead aMM* 
aMMoning the foftm of hie and animatiiii^ and Ught aftd power arisliig out of 
doith and slee^ The ideas, therefore, txwnsmitted to, or pmented by lioota, 
m ap c ctlftg the origin of ^le world and of man, were of the«une dn^ idnd, 
and weh as etitted the early sutei^sodety; but, though genetal md eim|ile 
Vraths, they were divine truths., yet clothed in a language, and suited to tiie 
Weas, «f a rude and uninstmcted peq)le. And yet, wirtn I state my satiiflifr' 
tioK in findk^r tlM they are nat contradixAed by the refined researdbea of 
iBodem geologists, I do not mean to deduce from thomaiystem of sclenoK 
I believe that light was the <$reation of an acftof thedivfaie wiU; but I do 
Mt BMMn to say that the words ' Let th&ti be light, and there was lighV 
was oittlly i^pdhea by the Deity t nor do I mean to impiy, that the modem 
dSaewrerles itsspecting lig^t are at ail connected from this sablhne and magu 
aMoeiit fmssi^^ 

tCNik *^ Having resided for a kmg time iu £«&nbaigli, and having heard a 
great ftumber of diSdUBsions on the tfaeoiy of Dr Hatton,a]id having been esi 
ceedli^y stnx^ bclth by its &4fii}4icity and beauty. Its harmony with existing 
fticti, •and the proof afforded to It by some beautifrd dienrlcal experiments, I 
de met IM disposed immediately to renouikce it, for the Views I haw j«sl 
iieaTde9tpiakie4** 

fite 'Ukkikmm. ^^ I have no objections to the HutJtonian «r Plutonic viewsj 
ai eapolble ef esqfila&iving many existing phenomena; indeed, you must he 
aware that I have myself had recourse to it. Whst I eontend agahist. Is its 
applieKtion tO'Oxpfaan the formation of the secondary rocks, widdb i tUnk 
clsarty belong to tm order df ikcts not at all eaalbraced by it. The aurfiwe is 
e«liisfc«M;ly Imagined to be disintegrated, destroyed, d^;raded, and washed 
iMo the bosom of Hie ocean by water, «nd as •constantly oonsoUdated, ide. 
vaS^ and vegcftierated by f!re'% and the tukis of the old form tlie ifoemdatiomi 
of the new woi4dw It is supposed that there aire always the^same types, both 
of dead sftid Vnitig matter % tiutt the remains mi tiockt, <of i^e^fetahles mMl ani- 
mala df <me ^tig^ are found imbedded in rocks raised from tiie bottom of the 
oeeoft to another. Kow, to support this view, not oidy the reomins •of Bving 
biSi^ Hvhich «(t present people the globe, might be expected to be found in 
the eldest oecondary stnrt^ ; but even those of the atts of man, the nwuit- 
p ew wflil md %he most popukusof its inliaibitants, wlilch 4s weH kaowa not 
te%lfc%heica0e^ On the oontrary, mx^ «traftum of 1^ secondary roda eon. 
tema Mmslns of peeerHar «nd mostly wow ionknown spedes of vegetables and- 
aMMife. In those %(?rata %hich are deepeot, and w4iklh must «onsequeaitly he. 
9i9(p)^oied to be the •earliest deposited, fwma e»«n of vegetable life ave tsmtt; 
al^lb wnd v^|«etable renudns^re feund In the next otrder ; thelionesof fiAos 
aid oviparoas reptiles exist in the fsllowing class ; 4^ remains of bivdi, with- 
those of the same tribes mentioned bcfiM«e in the next order; these ef(^«d- 
rupeds of extinct spedes, in a still more recent class ; and, it is only in the 
2 ^*5l 
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' loose and slightly consolidated strata of gravel and sand, and whidti are usttaUj 
called Diluvian Formations, that the remains of animals, such as now people 
the globe, are found, with others belonging to extinct species. But in none 
of these formations, whether called Secondary, Tertiary, or IMluvial, have 
the remains of man, or any of his works, been found. It is, I think, impos- 
sible to consider the organic remains found in any oi tlie earlier secondaiy 
strata, the lias-limestone, and its congenerous formations, for instance, with- 
out being convinced, tiiat.the beings, whose organs they formed, belonged to 
an order of things entirely different from the present. Gigantic T^^tahieSi 
more nearly allied to the palms of the equatorial countries than to any other 
plants, can only be imagined to iiave lived in a very high temperature ; and 
the immense reptiles, the Megalosauri, with paddles instead of l^s, and 
clothed in mail, in size equal or even superior to the whale ; and the great 
'amphibia, Plesiosauri, with bodies like turtles, but furnished with necks 
longer than their bodies, probably to enable them to feed on v^^etabks 
growing on the shallows of the primitive ocean, seem to shew a state, in 
which low lands, or extensive shores, rose above an immense calm sea,: and 
when there was no great mountain chains to produce inequalities of tempe- 
rature, tempests, or storms* Were the surface of the earth now to be carried 
down into the depth of the ocean, or were some great revolution of the wa- 
ters to cover the existing land, and it was again to be elevated by fire^ 
covered by consolidated depositions of sand or mud, how entirely differ»it 
would it be in its characters from any of the secondary strata; its great features 
would undoubtedly be the works of man ; hewn stones, and statues of bronze 
and marble, and tools of iron, and human remains would be more eonunon 
than those of the lower animals, on tlie greatest part of the sur&ce ; the 
columns of Psestum and Agrigentum, or the immense iron and granite 
bridges of the Thames, would form a striking contrast to the bones of the cro- 
codiles or sauri, in the older rocks, or even to those of the mammoth, or 
£lephas primogenus, in the diluvial strata. And, whoever dwells upon this 
subject must be convinced, that the present order of things, and the compa- 
ratively recent existence of man, as the master of the globe, is as certain as 
the destruction of a former and a different order, and the extinction of a num- 
ber of living forms, which have now no types in being, and which have left 
their remains wonderful monuments of the revolutions of nature." 

Onu, ^' I am not quite convinced by your arguments. Supposing the lands 
ef New Holland were to be washed into the depth of the ocean, and to be 
raised according to the Huttonian view, as a secondary stratum, by subter- 
raneous fire, they would contain the remains of both vegetables and «nimfll« 
entirely different from any found in the strata of the old continents ; and, 
may not those peculiar formations to which you have referred, be, as it were, 
accidents of nature belonging to peculiar parts of the globe ? And, you sgesk 
of a diluvian formation, which I conclude you would identify with that be- 
longing to the catastrophe described in the sacred writings, in which no hu- 
man remaii" found ; now, you surely will not deny, that man existed 
at the tin ^ohe ; and he, consequently, nuiy have existed at 
the perioc 'itions, which are supposed to be produced, in the 
Huttonia: lean fire." 
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The Unknown. '^ I have made use of the term diluvian, because it has 
been adopted hy geologists, but without meaning to identify the cause of the 
Formations mth the Deluge described in the sacred writings : I apply the 
term merely to signify loose and water-worn strata, not at all consolidated, 
and deposited by an inundation of water ; and, in those countries which 
they have covered, man certainly did not exist With respect to your argu- 
ment derived from New Holland, it appears to me to be without weight. 
In a variety of climates, and in very distant parts of the globe, secondary 
strata, of the same order, are found, and they contain always the same kind 
of organic remains, which are entirely different from any of those now af- 
forded by beings belonging to the existing order of things. The catastrophe 
which produced the secondary strata and diluvian deposition, could not have 
been local and partial phenomena, but must have extended over the whole, 
or a great part of the surface of the globe ; the remains of similar shell 
fishes are found in the limestones of the old and new continents ; the teeth 
of the mammoth are not uncommon in various parts of Europe ; entire skele- 
tons have been feund in America, and even the skin covered with hair, and 
the entire body of one of these enormous extinct animals has been disco- 
vered in Siberia, preserved in a mass of ice. In the oldest secondary strata, 
there are no remains of such animals as now belong to the surface ; and, in 
the rocks which may be regarded as more recently deposited, these remains 
occur but rarely, and with abundance of extinct ^ecies ; — there seems, as it 
were, a gradual approach to the present system of things, and a succession of 
destructions and creations preparatory to the existence of man. It will be 
useless to push these arguments further. You must allow, that it is impos- 
sible to defend the proposition, that the present order of things is the an- 
cient and constant order of nature, only modified by existing laws ; and, 
consequently, the view which you have supported, must be abandoned. The 
monuments of extinct generations are as perfect as those of extinct nations ; 
and, it would be more reasonable to suppose, that the pillars and temples of 
Palmyra were raised by the wandering Arabs of the desert, than to imagine 
that the vestas of peculiar animated forms, in the strata beneath the sur- 
face, belonged to the early, and infant families of the beings that at present 
inhabit it.'* 

Onu. " I am convinced ;— I shall push my arguments no farther, fi)r I will 
not support the sophisms of that school, which supposes that living nature 
has undergone gradual changes, by the effects of its irritabilities and appe- 
tencies ; that the fish has, in millions of generations, ripened into the quad- 
ruped, and the quadruped into man ; and that the system of life, by its own 
inherent powers, has fitted itself to the physical changes in the system of the 
universe. To this absurd, vague, atheistical doctrine, I prefer even the 
dream of plastic powers : or that other more modem dream, that the second- 
ary strata were created, filled with remains, as it were, of animal life, to con. 
found the speculations of our geological reasoners." 

T*he Unknown, " I am glad you have not retreated into the desert and de- 
fenceless wilderness of scepticism, or of false and feeble philosophy. I should 
not have thought it worth my while to have followed you there : I should as 
soon think of arguing with the peasant, who informs me, that the basaltic co- 
lumns of Antrim or of Staffa were the works of human att^ ^xvd T^\a^\>B^f 
the giant YmmacouV* 



( 386 ) 

Lectures oil the History of the Xaiural Sciences. By Baroa 

CuviicK *. 

Lsonmss Finst and Sboohdw — Earliest Hisimn^ o^ tke Hnman 

Spfcies. 

AvTBE m tMeaxeui of Uie woliv^ wlucb bad mdnoed bin to 
undertake the task of pubKcly relating the Ustory of the natu- 
ral sciences, M. Cuvier spoke of the utility of this department 
of study. He then rajndly traced the progress of the sdeni^es, 
from the most remote period to the present time» disUnguisbing 
tlME«e principal epochs: ike religious epochs ti^ pkUosophkai 
epochs and, lastly, the epoch of' the division tfhboitry which 
may be also named the scientific epochs properly so called. 

The first of these epochs comprehends the whole time during 
which science remained shut up in the temples, and was eahi- 
▼ated by the priests only, who concealed it from the vulgar, or 
only presented it to them under emblematical fcMtns. 

The second epoch commences at the time when the odknces, 
whose rudiments had been imported from Egypt, bqgan» after a 
long interval, to be devek>ped in Greece. From the moment of 
their revival, they assumed a new direction, separated themselves 
entirely from religion,, and were no longer cultivated by the 
priesta, but by philoso}Aers, who communicated the fruit of 
thrir researches without reserve, and without dii^iuBe. The 
early Greek philosophers embraced the whole range of human 
knowledge, and each of them was at once a metaphysician, a 
moralist^ a geometer, a naturalist, and a natural philosopher 

The third epoch was marked by the separation that was ef. 
fected among the different departments of science. Each bran^ 
was cultivated by men who devoted themselves exclusively to 
it, directed the whole force of their minds towards it, and by 
this judidous distribuUon c^ labour, obtained a success unknown 
to their predecessors. 

* Of thef tcre^ing lectures, at present delnrering in Faria, we 

shall in tk ^ng Numbers give such a view as will interest 

our readers* U)w publish are held by some of our fHends 

now attendi: 5e correct.«^DiT.^ 



The jpehv^ dStt 

}i was m fooH of Arislotle^s that this epoph wi|8 so long hi 
makif^ its apfiear^BCfa. That great o\ai^ in {act, h^d as%ii^ 
i^ uatural hmits to ^ach depa^p^^t gf sdence ; but, unfortu- 
mtely, he left nq successor worthy of such a mast^, apd the 
qef^t of Peripatetics, which be had fbrioed, eveii fell into cpn- 
t^iqpt iu a few centuries. It was only after the long interval 
ci the middle ages, and towards the commencement of the nx« 
te^th century^ that the change took place. Thus, th^ ^cienc^ 
have, as yet, been regularly cultivated only for three cen- 

tmies,. 

Aft?r thus iparking the chf^racters. of the three t^riffl'tific 
epochs, the Professor reverted to the first, and, ip endeavour- 
ing to determine its origin, was led to speak of the antiqi^ty of 
hiitnan society. Qe shewed^ that notwithstaxnling the paucity 
of th^ data which we possess on this question, we may y^ ar- 
rive at sofne satisfactory results, by having recourse at the sanie 
t^ifqe to history and geology, which severally presept evideqce^ 
corroborative qf each other. Thus, while the traditions of all 
Df^tions have pre&^erved the remembrancp of a grei^t catastrophe, 
tji^ HeltLge^ which changed the earth^s surface, and destroyed 
qefarly the whole of the human species, gcolpgy afiprjses us, that 
of th^ various revolutions which have agitated our globe, the 
lust evi4ei>tly corresponds to the period which is asrigned to the 

<Mug^ 

We say, that by meaqs of geological considerations i^lpuff it 
is pos^ble to determine the date qf this great eyeut with some 
degree of precision. 

Th^re are certain formations which must have commenced 
iauDiediately after the last catastr(^e, and which, from that 
p^Fiqd9 ^^^ l)^^ continued up to the present day with great 
D^pilarity. Such are the deposites of detritus observed at the 
mouths of rivers, the masses of rubUsh which exist at the foot 
of 9ipuQtains, and are forfned of the fragments that fall from 
tbeir summits and sides. These deposites receive a yearly in- 
cr^CMSe, which it is possible to measure. Nothing therefore is 
]|iore easy than to calculate the time which it has taken them to 
acqiure their present dimensions. This calculation has been 
made with reference to the debris of mountains, and in all cases 
has indicated a period of about four thousand years. The 



328 BaroD Cuvier''s Ledwrea on the Natwral Sciences. 

same result has been obtained from the other alluvial deposites. 
In short, whatever may have been the natural phenomenon that 
has been interrogated, it has always been found to giveevid^ioe 
in accordance with that of tradition. The traditions themselves 
exhibit the most astonishing conformity. The Hebrew text of 
Genesis places the deluge in the year ^49 before Christ. The 
Indians make the fourth age of the world, that in which we now 
live, commence at the year 3012. The Chinese {daoe it about 
the year 2384. Confucius, in fact, represents the first kmg 
Yao as occupied in drawing off the waters of the ocean, which 
liad risen to the tops of the mountmns, and in repairing the da- 
mage which they had caused. 

Men assuredly did not begin to cultivate the sciences until 
long after this epoch. Astronomy is that of which traces are 
found at the most remote period, and it would seem to hav€^ ori- 
ginated in several countries at the same time. The first obser- 
vation of an eclipse made by the Chinese, and of which the 
authenticity has been established, was in the year 776 A. C. 
At Babylon, the most ancient observation made by the Chal- 
deans n^as in the year 747 A. C. It has been stud, indeed, 
that Callysthenes sent from Babylon to Aristotle a series of 
observations which comprehended a space of 1900 years ; but 
this assertion, which first made its appearance in Synesius, a 
writer of the sixth century, deserves no trust. Aristotle, who 
speaks of astronomy in various parts of his works, would not 
have omitted so important a fact. 

It has been supposed that in the zodiacs, painted on the walls 
of certain temples in Egypt, a proof was to be found that astro- 
nomy had been cultivated in that country from a very remote 
period. But whatever interpretation is given of these zodiacs, 
we have now, thanks to M. Champollion^s discoveries, certain 
information respecting the antiquity of these temples ; that of 
Denderah, in particular, was built in the reign of Tiberius, and 
bears the name of Nero. Another was built in the reign of Do- 
mitian. It may therefore be considered as sufficiently proved, 
that the sciences hnd not acquired any degree of improvement 
until the € " before the Christian era ; notwith- 

standing g been formed in several parts of the 

earth some \ Fifteen hundred years before 
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Christ there were already four ; the Indians, the Chinese, the 
Babylonians, and the Egyptians. 

The Chinese having always kept themselves separate, the 
progress which they might have made could only benefit them- 
selves, and could in no degree contribute to the general civili- 
zation. Thus, in the history of the sciences, they are never 
mentioned. As to the other three, so great a similarity is ob- 
served in their general doctrines, and in the emblems under 
which these doctrines are veiled, that they must evidently have 
had communication together. 

The subject of metaphysics being the same for all nations, it 
will readily be conceived how several of them may have arrived 
separately at the same system of religious philosophy. It will 
also be conceived! how they should have agreed in the choice of 
emblems, as these emblems are in general taken from among the 
natural bodies which men have more commonly around them. 
But how can the identity of political constitutions be accounted 
for, unless on the supposition of a communication. We know 
what is the organization of Indian society : it is at present pre- 
cisely what it was before the Christian era. The people are di- 
vided into four principal castes. First come the Brahmins, the 
depositaries of science, and the ministers of religion ; then the 
soldiers, those to whom exclusively the defence of the country 
was formerly intrusted. These men have the privilege of hear- 
ing the sacred books read. Then come the merchants, and 
lastly the artizans. In the two last castes, the different piofes- 
sions form so many hereditary subdivisions. This singular con- 
stitution, which could only have originated from a powerful ge- 
nius, and which, before it could have been established among a 
single people, would have required the use of very extraordi- 
nary means, presents itself again in Egypt. Doubtless, no one 
will imagine that mere chance could have produced a coinddenoe- 
of such a nature. 

A similarity still more surprising, because manifesting itself in 
things of a more arbitrary nature, is that observed in the mo- 
numents of the three nations. The columnar architecture, it is 
true, might have originated at once in the artificial caves of 
Upper Egypt, and in the subterranean pagodas of India, since 
it were natural to think of supporting by pillars wrought in the 
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roek the ceiling of these exoAvationft; bul in the ediiiees which 
rise above ground, similarity of form ewoot be drtrmMncd hf 
tbr uae of tbe iame materiaia In AsByria, in place of gnahe 
or syenitet briok atone was in use; and yet, from the Hltle thit 
remaifis to i^ of the religious monuments of thai eouolry, we 
s«e that iheiff great architeetuial forms were the same as ia la? 
di» or Egypt 

The three nations had also a siimkrity m theiv googtapliiQs) 
pQMliom aU of them having established themselves in the via- 
nily of great rivers, in countries where interna) navigatioa ^Iw 
favoured by numercwis natural canals. The Mstory of the Indians 
cKaduaes them to us at first in the great plains of the Granges, and 
havn^ only some colonies on the banks of the Indus,— -the Ba- 
fa^loaiana settled in the delta of the £uphrate8,-r^be £gyptinB 
akmg the Nile. The three oountries were in the route of an 
immease commerce^ which religion covered with its {Mnotectkio. 
There was not, in fact, a sacred edifice among them, that had 
not a part intended for lodging merchandise, a kind of caravan- 
sera. 

Although the mode of communication adopted during the 
whole of the reli^ous period was by no means favourable to the 
progress of the human intdlect, it is probable that the sciences, 
in the three countries that must be looked upon as their cradle, 
would have attained a high degree of perfection, had they not 
been repeatedly arrested by the irruption of barbiuians^ 

The countries inhabited by the Babylonians, the Chinese, 
and the Indians, form a rich girdle around a vast region, com- 
posed for a great part of elevated sandy plmns, adapted solely 
£6r pastoral tribes. These tribes can never arrive at the same 
degree of civilization as agricultural nations, and still less can 
they attain that of commercial nations ; but they are sober, coura^ 
geous, aetiye, have little attachment to the soil, are emin^oitly 
qualified for conquering, and are ready, whenever an enter- 
prising chief presents himseli', to rush in multitudincnis bands 
upon their rich neighbours. History shews us in all ages the d- 
vilified nations sometimes repelling the pastoral nations, and 
sometimes ^ Sy them. China has been repeatedly in- 

vaded and ^ Tartars, India by the Mongols, Ba- 

bylonia by id at a later period by the Persians. 
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Egypt was aUa repeali'dly invailfd by nomadic inlx.-s. The 
-ftTBt oouqUL'St is thai called (lie conquost of the shepherd kings, 
about the year 1750 before Christ, They retained their con- 
quest for two centuries. During this period, llie order gf the 
priests was entirety east down, and the fountains of ecience dried 
up. The second irruption was that of the Medes and Persians 
under Canibysos. Postevioriy to our era, there ctuiie other no- 
madic' tribes still— the Saracens, and, lastly, the Turks. We do 
not reckon the conquest at the tinte of Alexander, which was in 
fact far from being hostile to civilization, as the Greeks were at 
-that time more advanced than the Egyptians. 

The aciences, then, being in the eaht continually retarded by 
the irruptions of barbarians, weri; not placed in circumstances 
favourable to their development, until they hail penetrated into 
the west, i^assing from the Egyptian* to the Greeks, and from 
these latter to the rest of Europe. As to the Indiana, they 
have not directly contributed to our civilization, and in fact it 
18 only a very short time since any scientitic communicalion haa 
be«n estahliahed lieiween their country and ours. 

Yet it is in India, according to all appearance, that we are to 
look for the origin of the sciences. It is in that country, in 
ftuit, that the men who escaped from the deluge must have esta- 
blished themselves. The loftiest mountains of the globe, the 
cb^QB of Himalaya and Thibet, would aiford ihein an asylum, 
and the bases of these mountains would present them with the 
iirst cuitivatable land. Babylonia could then have been nothing 
but marshes, and Egypt was yet under water. In fact, all the 
low part, as the priests told Herodotus, is a gift of the Nile. 
Tbat river each year dcpositos a new layer of mud. By count- 
ing the number of superimposed layers, which are easily distin- 
guished from each other, it may be seen bow much the luid 
rises in a given time ; and in this manner we come by a very 
simple calculation to the result, that, 2000 years before Ciaiat, 
-the wfwle of Lower Egypt hatl no existence. 

The priority of tlie Indians is further shewn by a tradition, 
to which no attention SLvms hitherto to have been piud. It is 
in fact in the extracts which have been preserved of the works 
of Manetbo, that, in the reign of Amenophis, a king of the ax- 
teiUUh dynasty, a colony caiate from India to settle in Ethiofsa. 
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N0W9 Diodorus Siculus, and all thoee who have written on the 
religion of Egypt, derive that religion from Ethiopia, at Upper 
Nubia. Thebes itself was but an island, a colony of Meroe, 
whidi was the sacerdotal city of the Ethio|Mans. Thus, then, 
civilization came from India into Nubia, and from Nulna into 
Egypt. From the latter country it might even be traced to 
Babylon, since, according to Diodorus, the Chaldeans, who 
formed the sacred caste in Babylonia, were originally nothing 
but a colony of Egyptian priests. 

We might naturally expect to find much informaticHi re> 
specting the history of the sciences among the Indians, who 
were the first to cultivate them, and who, notwithstanding va- 
rious conquests, have kept themselves so unaltered, that, at this 
very day, we find them just what Alexander found them. Yet 
among the Indians we hardly obtain any accounts of this nature. 
It is not that they have not written much, and that from the 
earliest times, but they do tiot possess a single historical book. 
Perhaps the Brahmins, to make their caste be held in more es- 
timation, might have withheld the knowledge of the events 
which would have also borne testimony to the origin of the 
others. This at least is certain, that they hold it as a doctrinal 
point that history should not be written. The fourth age, say 
they, the age in which we live, is too miserable, all that takes place 
is too low, to be worthy of having the recollection of it perpe- 
tuated. The traces of the eiSbrts of civilization have not there- 
fore been preserved by them, and the only hope which we have, 
in the absence of annals, is that of deriving some indirect state- 
ments from their other books, or their monuments. 

The monuments cannot afford us much assistance. Al- 
though they bear no date, it may be judged that they are pos- 
terior to the time of Alexander and the Ptolomies. If they 
had existed at that period, some Greek writers would not have 
failed to speak of them, as their gigantic proportions must have 
rendered them remarkable in all times. Besides, we can in some 
measure judge of their age by the emblems which are repre- 
sented on them. These emblems all belong to the religion of 
the present ^ the mythological notions to which they 

refer are ft only in treatises posterior to the Ve- 

das, since t the vedas is entirely metaphysical. 
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The temfdes which we know are therefore lea^ ancient than the 
Vedas. 

As to the i^edas themselves, or sacred books written in San- 
scrit, we know their age by means of a calendar which is found 
annexed to one of them, and which gives the position of the 
vernal equinox. Now, by means of the known laws of the pre- 
cession of the equinoxes, we have been able to see in what year 
that calendar must have been closed. It ascends to 1500 years 
before Christ. 

l^he vedas contain an exposition of the religious philosophy 
of the Indians. The oupavedas, which are of the same date, 
are composed of various scientific treatises on music, medicine, 
war, architecture, the mechanical arts, &c. These two works, 
as well as some very long poems, are written in Sanscrit, a lan- 
guage which is not at present spoken, — a language the most i^ 
gular that is known, and which is especially remarkable for the 
circumstance that it contains the roots of the various languages 
of Europe, of the Greek, Latin, German and Sclavonic; so 
that, to find even the first instrument of science, namely, lan- 
guage, it would seem that we must go to the Indians in search 
of it. The astronomical part of the vedas contains few rule^. 
Thpse which the Indians at present possess for calculating eclipses 
belong to much later treatises, and which all bear their respec- 
tive dates. These treatises are in verse, and are learned by 
heart by the Brahmins of the astronomical caste. ^ 

It is well known that, in the last century, Bailly: DiMnta^ned 
that there had formerly existed in India a very advanced astro- 
nomy, of which the present astronomy is but a feeble remnant. 
His theory rested principally upon the circumstance, that the 
Indians possessed methods of calculating much more perfect 
than would seem compatible with the low state of the mathe- 
matics among them. Admitting the fact, what are we in strict 
lo^ to infer from it? That the Indians in former times 
were a little more advanced than they are at present. But this 
past time^ perhaps, is not very remote. It might even be ad- 
mitted, with M. Delambre, that the Indians have not invented 
the fcxrmulse of calculation^ but that they received them ready- 
made from the Arabians. These formulae are far from being 
so perfect as Bailly supposed ; but their very defects have served 
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to ptPove Ih^ lUMty of the theory of whioh w« spoilt. The 
Indians boost of possessing a long series of observations, wfakh 
ff» back to the year 4000 before Christ, a period at which^ ac 
voiding to them, there was a conjunction of all the pkiiiec& If 
they have actually observed this conjunction, we can, by moott 
<it 6dculation, coAtimi its reality. This it has been attempted 
to do. Now, it has been found that this oonjunctiDn did not 
e)iist ; and it has been moreover discovered, that if^ in the re^ 
trograde calculation, in place of making use of the correct Eat* 
ttulse which we now possess, we were to emjdoy the defective 
formulse of the Indians, he would arrive at an erroneoua result, 
but at one which, for the epoch indicated, would give the ap- 
pearance ct a conjunction. 

There results from these facts, and several others, whicfa we 
owe to the researches of an Engiiih philosopher, that the an- 
tsient Indians had neither an astronomy of any degree of ad- 
vanoeinent, nor a r^ular geometry. As to the natural scienoesi 
they must have pos^'saed tome slight knowledge of them, as 
thmr commerce, which was very flouridiing, made a great va- 
fiety of substances pass through their hands; but these sciences 
never inade any considerable progress among them. Their be- 
ing prevented from touching dead bodies, and the horror which 
tlMy had of skins, must have placed an insurmountable barrier 
in thdr way. In short, all that the Indians could have oommu- 
nicated to the Egyptians, was their inetaphysicst thdr mytho- 
logy, and thor constitution. 

LfiCTUltS TuiMth^Eglfpt. 

£2gypt presented drcumstances highly favourable to the de- 
vebpttient of the sciences, of which it had received from India 
only an imperfect germ. From the extreme fertility of its ter- 
ritory, the inhabitants had abundant leisure 4o devoie to study, 
and being condemned to inliectivity during the time the river 
kept them pent up in their towns, they could neit faU to 1^ i». 
cfined to meditation. 

The inundation itself, by giving the Egyptians wants Ufn- 
known tot>t1 <> induced an activity cf mind, and led 

them to a m il discoveries. The neisesfeSty <jt v^ 

tnadngthel perties, after the livtr had 



Mho its ted, led them to kivent Mi^v^yihg, And the dUsbe of ft- 
dtitfttitig the flowing off of the waters ta«igh t Ibem the art of dig- 
ging canals. They seefm to have paid early attention td the siudy 
tt£ the celestial ^henaHnena, which alone could afited tbem the 
means of foreseeing the motions of the Nile^ and -as the extreme 
purity of the atmosphere was favourable to ^ihis study^ they tt^ade 
more progress in astronomy than any other nation. 

The Egyptians made great progress in architecture also, for 
having been induced by circumstances, of which we shall pre- 
sently speak, to employ t great portion •of their riches in build* 
itig, they had excellent materials in abundance, which the river 
permitted them to transpoK with e»se. 

Religion was not m Egypt, as it was in tndia^ on obstacle to 
the progress of the Isatural sciences. On the oontraiy, it im- 
posed in some measure an obfigalio!^ to cultiv-ate them ; and, in 
fact, not only did it borrow many of its emblems from the anknal 
kingdom, but it also necessanly excnted attention to all. those 
ammals which it had pronounced to be sacred^ 

This paCrt of the Egyptian religion did not ocfme from India, but 
originated m Ethiopia. It is prdbable that the EthiopiMis, before 
the fltrrival of the Indian colony, had been addicted to fetishism, 
as acre in general all the tribes of the negro race, and that they 
Voittld ikot lulopt the netv religion without mingHi^ with it a 
part of their old superstitions. But in whlit^et manner this 
religicnti was established, it is certain the prie^ attached at least 
one anirtial to each divinity. The hawlc was (<!O0secrafted 40 
O^ris,theibisorthe cow to Isis, theerooodileto Saturn, In^eadi 
of the temples m which these divinities livere worshipped, there 
wcfre brought up several of the atnimals which were dedicated 
to them, nbod which themselves in some measure shared in the 
£vine honours paid to their ptitrons. There l¥ere thus afford^^ 
eel (ioiistanit opportunities of observing their external forms and 
ih&ir liabits. There were even occasions of observii^ their m^ 
ternal structure, as it was customary to embalm diem oftek* 
death. 

In Egypt the same horror toward dead bo^es was not^enu 
tertedned as in India ; not only were the bodies of sacred ani-. 
nufls embahned, but those of men also. Now^ this practice 
ootdd not fail to give those who were charged "wkh it a know^ 
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ledge of the form and position of die organs. It was undoubt- 
edly in Egypt that anatomy originated ; it was to that country 
that the Greeks resorted to study it ; and tliither Galen made 
a journey expressly for the purpose of seeing the representation 
in bronze of a human skeleton. 

This much in respect to the observations on animals ; as to 
minerals, they in some me&sure presented themselves to obser« 
valion, being in Egypt not deeply buried, as in most otlier 
countries. They were known not only by their external cha- 
racters, but also by what we at the present day call their chemi- 
cal characters ; and we may here remark, that the name Che- 
mistry itself conies from the word chim^ which was the audent 
name of Egypt. As to what was afterwards called the Egyp- 
tian science, the Hermetic art, the art of transmuting metals, it 
was a mere reverie of the middle ages, utterly unknown to an- 
tiquity. The pretended books of Hermes are evidently suppositi- 
tious, and were written by the Greeks of the lower Empire. 

All the books of the Egyptians are lost ; and thus, in pur- 
suing the history of the sciences among them, we have perhaps 
fewer resources than in tracing it among the Indians. There 
remains a catalogue of the sacred books of Hermes, which Cle- 
ment of Alexandria has preserved in the sixth book of his Stro- 
mata. The books of Hermes were held in great veneration in 
Egypt. They were carried in procession in the religious so- 
lemnities, and every priest was obliged to have by heart at least 
the part which related to the attributes of his order. These 
books treated of religion, the arts, medicine, and several other 
sciences ; but it is remarkable that tliey did not speak of his- 
tory, whence it would appear, that the Egyptian priests had the 
same repugnance as the Brahmins to preserve by writing the re- 
membrance of the events of which their country had been the 
theatre. We have therefore no annals of Egypt ; but we have se- 
veral lists of their kings preserved by Eusebius and other writers. 
These lists do not agree well together. They may, however, 
be useful for being consulted, provided the cause be not for- 
gotten which probably introduced into them the confusion 
they exhil would appear, that in ancient times Egypt 

was dividi dent states. The names of the sove- 

reigns of >ngdoms have been handed down to 
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us ; but, instead of prefienting them in linear seri^ the writeMi 
hare (daoed them in the saine line, as if there had beeii a re- 
gular succession. This mistake has greatly contributed to mis* 
lead several modem writers, and to induce them to refei^ to a 
very remote epoch the origin of the Egyptian nation. 

The conquest of the shepherd kings abolished all the little 
principalities, and subjected Egypt to a single domination: Af- 
ter the expulsion of the conquerors, the victorious dynasty be-^ 
came in its turn sole master, and thenceforward the union be- 
came definitive. It was by this union that the Egyptian nation 
became really powerful, and it was after this period alone, that 
it could undertake great works. The recent discoveries of M. 
ChampoUion have afibrded us an undeniable proof of this. 
Having found means of reading the names of the sovereigns 
inscribed in hierogljrphic characters upon the monuments, he 
has^found none anterior to the seventeenth and eighteenth 
dynasties, that is, to those which expelled the nomadic con-* 
querors ; and it is probable that most of the edifices which bear 
the names of these princes, and which appear to have been 
raised in honour of them, were not built until long after their 
death. 

As, in the deficiency of books, we rest our hopes of obtain- 
ing some documents upon the monuments^ it is of importance 
to determine their age, at least in a relative manner. This may 
be done by comparing the style of their architecture, which, 
ample and rude in the more ancient times, acquires elegance as 
we approach those more modern. 

The f^amids, which, however ostentatious, evidently belong 
to the infancy of art, are certainly anterior to the columnar edi- 
fices, and those possessed of elegant proportions. Now, these ' 
pyramids, even by Manetho^s account, were not built until after 
the reign of Sesostris, the vanquisher of the shepherds. This 
much is certain, that they did not exist at the time of the Jew- 
ish migration, for the Scriptures make no mention of them. It^ 
would even seem that, at this period, the Egyptians used brick 
in th^r public buildings, as they employed the Jews in manu- 
fiM^tnring them in enormous quantities. Nor did the pyramids 
euat at the time of the migration of Cecrops and Danaus, as. 
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the Giveks never imitab^') their form. The first allusion lo tba 
splendid edifices nf Egypt cx^curs in Honjer, who speAkB of tU 
bundred^att-d Thebes, and who, without doubt, hy tliia a 
preKsion meant the gigantic propylsii j^ced in the frunt t 
temples, of which that aly, in fact, contained a great nutnber^ 

Most of the edifiixR which wc know must have been buill 

from the yenr 1000 before Christ to the year 550, ihe epoch 

die inva^on of the Persians. In fact, lhi» was the period tf 

L which Egyjrt enjoyed her greatest prosperity. An exaggeratiA 

, however, would be (brmcd of the power of that countrjr^ 

I Ifere we lo judge of it nn1y by the number and magnificence 

} the monuments which have been left to us. It must l»e rema 

■ 'llGred that there liad Iteen a gradual accumulation of lliem fit 

•ge8; for, in a climate always equable, edifices built of grarM 

eodutc until they are puqmsely overlurned. It ought alaoH 

be remembered, that Egypt, from her position mistress of I 

commerce of Africa, must have acquired immense riches, a 

that alt these riches must have been employed in the Talley 

the Nile, since beyond it there was nothing but sand. Beioy^ 

wtable, therefore, to enlarge her lerrilory, she covered it 

nlaces. A similar concurrence of circumstances produced ikV 

c resullH at Palmyra. Palmyra h an oa&is of verdure placeit 

I the midst of the desert. It had no oilier advantage tiaii 

that of posR^sing some springs, but tliis was enough to 

the caravans which went from the Euphrates to the Metfool 

nmean to pass that way. These caravans came laden with tlw 

valuable productions of the East ; and during their short abodlK 

in the oasis, they left much gold, of which the inhabitaalc 

eould have made no use, had they not employed the 

part for raising temples and palaces. 

In modem times, Genoa, enriched in the same maDtwr }g( 
commerce, and restricted in her territory by ihe sea and (he 
Appenioes, has reproduced, in some degree, the wonders of P^ 
myra and Egypt. 

Egypt, <luring die whole time of Iier prosperity, 
^ut to stranc^'rs ; but towards the sixth century before o^ 
en, troi irisen, and having brought on a dvil 

the weal '. support in foreign countries, and Fsa»> 

axiliary troojjs from Asia Mioor. It 
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wM tbte only tbM ilie Gmekft couU prafit by the .MbmQen 
nvliich tlN5£g7t)tiati8 hlrf tlMde; ftnd thai Tliales mtid Pjlliih 
gotMy end perhaps several other Mige» whoi6 names haVo Wft 
beeti pPMeived, went to be instructed in the school «if tht 
priestSi 

To judge of what the Greeks must have gained by this Qoni* 
tfitttiksation, it is necessary to know what wds ai; tt^s period -die 
)tetei>f knowledge in figypt. Let us^ in the drst pkce^ bok to 
the tntftbematiotd fences. 

It is certain chat the Egyptians had a knowledge of hydratU 
Kca^ as they were expeit in the art of digging canals ; that thc^ 
had ideas of mechanics, sinci^, without very powerful machiuM^ 
tt would have been impossible for them to erect obelisks^ and to 
rme the enormous blocks which sofne of their monunwnts pre- 
sent. It is certain that they had toleratdy perfect modes of 
prtKedure in stereometry, of which a proof is ^ven in the cut*, 
ting of the stones of their buildtngs. We know, further^ thai 
they were good surveyors. All this would lead Us to believe 
that they were pretty well advanced in the mathematical tha>^ 
^ttM. But, on the other band, if it be true that it was only 
ttflfcer his travels that Pythagoras discovered the the(^em of the 
square of the hypothenuse, it must be admitted that the gooi- 
flietry of the Egyptians was still in its infancy, or, at least, that 
k was purely practical. 

At the period when the first migrations were made to Gfeeiee, 
nairotiottiy was very littk advanced in Egypt^ as the lunar yeat 
alone was known. But as this science, as we have said, was 
-rory lledefssary to the Egyptians, they devoted themselves to it 
witfi greaft application, and made rapid prepress in it $ so thal^ 
iwhen a ^omiiiunication was re-established with the Greeks^ in 
the rdgn of Psammeticus, they had alt^dy adopted the solar 
ytlmr t)f S85 complete days. Soon after, they made the addition 
dF a fbtrtth'of a day, and tJiUs eame ttiuch nearer the tirue duMh 
tiod. ^is reformed solar year was employed foi* ^vil useik 
jfta to tiife reli^ous year, having been regtllated at Hfl eas4ief 
^peindd, It Remained with its 865 complete days, without Rn 
hiSiig aUoWed to change it. It happened, in ciohitec^ntef, that 
Ae festivals were gradually displaced^-^tfaat they ho todgei' 
'' . ■■•••■ Y 2 
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Ksponded to the same sideral epochs as at the time when thej 
were institute — and thai, to return to them, they required tg 
puss through all the seasons in succcsEion. This period, at the 
end of which every thing was restored to the original order, 
was what the Egyptians named the Great Year, or the Year of 
Syrins, 

It is prahahle that it was only from the hehacal rising ami 
Ktting of the principal stars that the Egyptians succeeded in 
tfausapproximatively determining the length of the year^ for 
their means of observation were very imperfect, and it Is not 
believed that they had any other instrument than the gnomon 
tor measuring the heights of the sun. 

■ I- We might he inchned to think that the Egyptians were very 
Kttle advanced in general physics, were it true that they ccm- 
ndered iire as an animal which devoured the bodies that were 
presented to it ; but, perhaps, this was only the opinion of the 
vulgar, and not that of the learned. 

The Egyptians had very correct ideas on several points 

geology ; they had well observed the laws of alluvial deposiu 

and at the present day we account for the formation of the DeJ 

in no other manner than that in which it was accounted for' 

the days of Herodotus. They had discovered t!ie existence 

' aoiids not only in the alluvial formations, hut also in rocf 

Thus, it may be thought, that when Thales in Greece declon 

water to be the first principle of all things, he only gave a 

ftmn to the theories of the Egyptian priests, who alleged ihi 

' the eartli had arisen from the waters. 

] The properties of minerals were tolerably well examio 

The country offered every facility for this ; the tnountt 

[ which form the sides of tlie valley of i!ie Nile exhibited, i 

I ID all their native lustre, various species of rocks ; in the loi 

I part limestone, farther up sandstone, and towards Syene p 

I phyry and granite. Egypt was in some measure a great nt 

I neralogical cabinet. The necessity of passing along the snuj 

Talleys which run towards the Red Sea, led to the discover 

\ flf other minerals which do not occiu- in so great masses. 
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'he mine of emeralds was disci 
1 to antiquity, 
le Egyptians wrought fine stones, por- 
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' phyry and granite, shows that they had the use of very ^arp 
^ instruments, and that they consequently were well acquainted 
^ with the art of tempering. Very little iron, it is true, has 
been found in their cities and tombs ; but this depends upon 
■- the circumstance that that metal is easily destroyed. Besides, 
various other metals have l>een found in them, and, among 
others, bronze, andfgoJd of great purity. They were acquainted 
with all our enamels and porcelains ; they knew how to make 
op the most brilliant and the most solid colours, and even ul- 
tramarine; in a word, they were infinitely more advanced in the 
chemical arts than the Greeks and Romans ever were. 

We have said that the liabit of rearing sacred animals in the 
temples, would have enabled the Egyptians to study the man- 
ners of these animals, and to oliserve their forms with care; 
and, accordingly, they reproduced them with perfect fidelity in 
painting and in sculpture. We find on their monuments more 
than fifty species of animals, so recognisable, that even when the 
6gures are of small dimensions anil merely given in outline, it 
is impossible to mistake them. Thus we distinguish in their 
sculptures the great antelope, the oryx, the giraffe, the large, 
eared hare, the sparrow-hawk, the vulture, the Egyptian goose, 
the quail, the lapwing, the ibis, &c. Gau, in his work on 
Nubia, has given a copy of a painting which represents the 
triumph of an Egyptian monarch. There are seen in it the 
different nations offering to the conqueror animals peculiar to 
their respective countries. There are distinguished in it the 
hunting-tiger, an animal which we have only known in Europe 
for about thirty years back, the aspic, coluber hqje, the crocodile, 
&e. Although in these representations the zoological characters 
have not been expressed, yet the general aspect is so well ex- 
hibited, that a naturalist can always readily make out the ani- 
mal, even in the case of insects and fishes. In a painting brought 
to France by M. Caillaud, and which represents people fishing, 
there occur more than twenty disunct species of fishes; siluri, 
cyprini, and other species ot' singular form and peculiar to 
Egypt, all BO faithfully expressed, that one can recognize them 
at first sight, 

It cannot be imagined that a nation which devoted itself with 
so much perseverance and success to the observation of nature, 
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should hose confined UscLf to the mere collixun^; oi' facts, wUboul 
attempting to conoccL ihem by thoories, and to asccnO. to piiih 
cipks. It must, thoetbre, bt- supposed, that tKere was at acer. 
tdn epoch in the colleges o( l\\e priests, the knowledge not mi; 
of philosophical and religious doctrines, but also that of parti- 
cular scientific theories. These theories doubtless have bfun 
lost in consequence of the oppression to which the sacerdotal 
caste was subjected at the time of the conquest of Cambyses. 

The leaders of the colonies which issued from Egypt, po*- 
sessed in general but a small part of the knowledge of wbicb 
this privileged caste was tlic depository. They carried with 
them only the practical results. The case was different wilh 
the Hebrew legislator. He liatl been brought up by the Egyp- 
tian priests, and knew not only their artis, but also their philo- 
sophical doctrines. His books shew us that he had very perfect 
ideas respecting several of the highest questions of natural phi- 
losophy. His cosmogony especially, roosidercd in a purely 
scientide jwint of view, is extremely remarkable, inasmuch as 
the order which it assigns to the different epochs of creation, is 
precisely die same as that which has been deduced &0111 geolo- 
gical considerations. According to Genesis, after the earth and 
the heavens had been formed and animated by light, the aqua- 
tic animals were created, then plants, then terrestrial anioaals, 
and last of all man. Now this is precisely what geology teacher 
us. In the deposites which have been first consolidated, aad 
which, consequently are the deepest seated, there occur no or- 
ganic remains ; the earth, then, was therefore without inhabitants- 
Inproportion as we appi-oach the upper strata, we lind appearing 
at first shells and remains of fishes, then remains of large rep- 
tiles, then boDcs ofquodopedM. As to the bones of the bumaa 
race, they are met witlt otily in alluvial depositcR, in caves ui^ 
in the fissures of rocks ; which ^lows that man made lus ap- 
pearance upon the earth after all the other classes of animala- 

Lkctohb Foubth, — GsEECE. 

The Gr ' 'id not receive the whole of their knowledge 

from Eg ■ ad communications with tlie FhcniciaiiSi 

and prob he Babylonians, as well as assuredly 

iifith tlK I and Cauca-sus, froia whjcb latiei: they 
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reeeivttl tvligious riles, Lhnt differed greatly t'ram those of 
the Egyptians. Btil, witli respect tu tlie resitlt of all these 
early eomniuaications, we arc reduced to incre conjecture^ and 
can ODtjr hope tor atxouiits pusses&iDg any degree of accuracy, 
from the periud v/hea Cadmus carried the Phenician alphabet 
iiito Greece. I'Voiii tliis epoch we have an unbroken chain, and 
the history of the sciences is based upon a continuous Beries of 
written documents. 

The acieacei, once introduced among the Greeks, were there 
free of the fetters which had retarded their jirogress among the 
other three nations, whose history we have sketched : they had 
BO longer to suffer from the irruptions of barbarians, nor from 
the Hitepcsts of a privileged class. 

India, Assyria, and Egypt were, as we have said, countries 
quite open, and which, from the very nature of their ground, 
were incapable of being defended, Tliis was not the case with 
Greece, of which the whole central part being mountainous, of- 
fered great facilities for resisting on invasion. There each tribe, 
scpariUed from the others by deep valleys and passes, found na- 
tural ramjKirts in itrs rocks. An invader would have to con- 
quer the land foot by foot, and the [>arts which he had sub- 
jected would speedily withdraw themselves from his domination. 
All the small islands connected with this country were, in like 
manner, defended by their mere position, and were enabled to 
jweserve their independence. Accordingly, Greece could never 
long remain united under the same laws ; and perhaps these 
circuroEtances, which depend upon the natural con6guration of 
the country, will, even in our lime, render the establishment of a 
central government extremely difficult. 

The settlements which the Greeks made on the coast of Asia 
Minor and Italy were not, it is true, so easily defended ; but 
when they were overrun, the learned men who had sprung up 
there betook themselves to central Greece, and carried to it the 
tribute of their knowledge ; so that the conquest of the colonies, 
far from retarding the civOizaiion of the mother country, only 
served to advance it. 

Mythological forms were, in the East, only the embJematic 
expression of a system of general philosophy, and thus the 
priests were at the same time the learned men of the nation 
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In Greece^ the external forms of religion only were reodved, 
without, however, any understanding of the meaning oonoealed 
under these emblems, so that the priests there were not in general 
Qiore learned than the vulgar. They did not form a caste, for, 
although in the banning, there had been a tendency to perpe- 
tuate the priestly dignity in the same families, this scheme was 
acted on within very narrow limits, and could therefore exerdae 
but a feeble influence upon the constitution* 

The sciences, therefore, at thdr revival in Greece, were com- 
pletdy separated from religion, and consequently free in their 
JHDogresR; while, in the countries in which a divine origin was 
attributed to them, they necessarily remained stationary, as no 
one, without being guilty of sacrilege, could change in any re- 
spect a doctrine which had emanated from the Divinity itself. 

Epochs of the History of the Sciences in Greecc^-^TYie his- 
tory of the sciences in ancient Greece presents four distinct 
epochs. The first commences with the establishment of the 
Felasgi in that country, and terminates with the arrival of the 
Egyptian colonies, about the fourteenth or fifteenth century be- 
fore our era. The second comprehends all the time that elapsed 
between the arrival of these Egyptians and the settlement of the 
Greek colonies upon the coast of A^a Minor, alx)ut the year 
1100 before Christ. The third extends from the establishment 
of these colonies to the time when the communications with 
Egypt were revived, about the year 600 before Christ. The 
fourth epoch commences with the journey of Thales to Egypt, 
and comprises the most brilliant age of Greece. 

Were we to refer to some writers of the Alexandrian school, 
we might suppose ourselves possessed of a very exact history of 
ancient Greece. We have genealogies of the kings who reigned 
in that country, with quite as many details as those of the sovo- 
reign houses of Europe ; but these genealogies, in which there 
always figure at the head some mythological personages, such 
as Jupiter or Neptune, are evidently not authentic. Thus, the 
history of ' "" ^ks, before the time when Cadmus brought 
them the qr, is entirely conjectural. All that we 

know is, the arrival • of that chief, the Pelasgi 
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were not cntirdy in a barbarous Etate, and that they were al- 
ready acquainted witli several arts. 

The Pelasgi were originally from India, of \vhich the San- 
scrit roots that occur abundantly in their language do not per- 
mit us to doubi. It is prubable, that, by crossing the moun- 
taina of Persia, they penetrated as far as the Caucasus; and 
that from this point, instead of continuing their route by land 
they embarked on the Black Sea, and made a descent upon the 
coasts of Greece. They founded several cities in that country, 
and there are still found in the places where they first settled, 
Thyrintum, Mycene, &c., remains of their buildings, known by 
the name of Cyclopean Walls, In the time of Fausanius, it 
was already known that these buildings were anterior to the ar- 
rival of the Egyptian colonies, and that to the labours of the 
Pelas^ were owing certain gigantic works, such as the treasuries 
of Minias, and the canals dug through Mount Ptous, to afford 
an issue to the waters of the lake Copais, and prevent the inun- 
dation of Boeotia. 

The religion of the first Pelasgi was much more simple than 
that of the Greeks, It was probably confined to the deification 
of certain powers of nature, and their representation under sen- 
sible forms. 

The disturbances which took place in Egypt about the four- 
teenth and fifteenth centuries before our era, caused various emi- 
grations. Those which directed themselves towards Greece 
were pretty numerous. The best known are those of Cecrops, 
Danaus, and Cadmus. Cecrops, in the year 1556 before Christ, 
carried into Attica the mysteries of Isia or Ceres ; Danaus, in 
I486, brought over the thesmophories ; and Cadmus, in 1493, 
imported the alphabet, whose oriental origin is sufficiently indi- 
cated by the form of the letters and the name which they have 
preserved. The colonies arrived with sufficient strength to es- 
tablish themselves in the country of the Pelasgi, and diflPuse their 
civilization there. But, as we have said, their chiefs had only 
been half-instructed in the science of Egypt, so that they only 
brought over the external form of the religion, without connect- 
ing with it any metaphysical idea. Their divinities, although 
evidently borrowed from the Egyptian mythology, henceforth 
appeared only under purely human forms, and this very anthro- 
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poraorphism was &vourablc to tliL- pn^rra^ of ihe graphic arts. 
What ill fact would sculpture have tteitimc, had it hcen confined 
(o the hideous forms of titose cmblcniatical btniigs m which the 
priffits had personified otie of the attributes of the Divinity, \\aik 
it bt.'en forced to represent a god with four heads and an 
hundred hands, as in India, or with Ihe head of a wolf or ahowkf 
as in Egypt ? 

A pacticular tribe, the Hellenes, which extended its rale 
Dot only over the Pelasgi, but also over the foreign colonie» 
settled in Greece, ultimately gave its name to the whc^e coun- 
try. This tribe, which, under the guidance of Deucalion, aet- 
ikd in the neighbourhood of Parnassus, came from the north, 
and probably from Caucasus, as it was on that mountain that 
the poets represented Deucalion's father, Prometheus, as chained. 
Now, the tribes of the Caucasus were certainly acquainted with 
the doctrines of India through their connections with Colcbi^ 
which was long, in a manner, the factory of their commeree in 
the Eurojx'an seas. The Hellenes were the earliest civilized of 
all the nations of Greece. It is to them that we owe the worship 
uf Ap(JI<' and the introduction of the arts. 

The Greek reli^on, at the commencement, partook of Itslnl 
(lian and Egyptian origin. The island of Samothrace, in wfafch 
were established the most ancient mysteries, had divinities whose 
significative names atiU indicate the metaphysical ideas whidi 
were connected with them. In Thrace, the part of the cai)ti> 
nenl in the neighbourhood of this isle, Orpheus, instituted r^lu 
gious forms which resemble those of the east. The influence of 
Cecrops, however, prevailed, and pure anthropomorpliisra was 
established. This Orpheus was a priest and a poi't at the same 
time. There arc attributed to him a collection of hymns, and 
some works, in which there occur details respecting plants and 
stones, but only considered with refei-ence to theurgy. Neariy, 
at the same epoch, Chiron, it is said, already studied their pro- 
pertics for the purpose of applying them to medicine. 

Chiron and Orpheus are reckoned among the heroes who, un- 
der the namf nautep., went to Colchis to conquer the 
Golden fleec >le that this expedition is not the re- 
presentation but rather the expression of the 
oonunerce wi led by the way of the Black Sea 
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witJk the »ati«a6 of fhe Caucasus. Kven Urphcus und Cliiron 
might be merely the poetical representation of the first efibrls 
Ibr the cultivation of the ueo^ssary arts. Be this aa it may. 
real advances were made by the family of tlie Asclepiadte, whidi 
ascends nearly to this period, that is to say about 1300 years 
before Christ. 

A century after, the famous Trojan war took place, in which 
tlte Europeans contended against the A^atics. The poems of 
Homer, written about the year 950, that is about SOO years ^tcr 
the event, shew us, that at this period the artii had made con- 
siderable progresa The metals were forged and tempered ; 
arms chased and gilded ; cloths woven and dyed with the most 
brilliom colours. Sculpture .-uid painting had also been in- 
vented. 

The Iliad and Cklyssey contain some moral maxims ; but 
there are no traces in them of a philosophical doctrine, nor even 
of a religious doctrini; pro]ierly so called. The gods are only 
men, stronger and mo.-e l>eauliful, but still vulnerable, and dif- 
fering from other men only in having the faculty of concealing 
themselves from view, and of rising in the air. 

The comparisons with natural objects which occur so fre- 
quently in the verses of Homer, shew, that at this period very 
accurate obsirvations had been made on the manners of animals. 
When that poet compares a hero pursued by common warricM^ 
to a lion assailed by jackals, the picture which he draws of the 
habits of the latter animals is as correct as brilhant. 

Hesiod may be considered as the contemporary of Homer, for 
his two w()rks bear the seal of tlie same epoch. In his Theo- 
gony, we see mythological anthropomorphism in all its purity ; 
some faint traces of panth^sm appear in the history of the giants 
and Titans. In his book of Daijs and Hours, Hesiod incul- 
cates upon men the neceaaty of labour, and gives some rules for 
their guidance. He speaks of the culture of corn, the time of 
tiHing and sowing, &c. It is to be remarked that he always 
indicates the time proper for these operations by the licliacat 
rising of a star, which proves, that if the lunar year was already 
cstaUished itt Greece, tt was, at least, little used in domestic life, 
its mode of divide necessarily rendering it inconvenient. He- 
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siod, in his book, names a certain numbtr of plants, and points 
out their propt-rties. 

Such, in the ninth century before our era, was the state of 
knowledge in Greece. 

It was during the lime which elapsed between the Trojan 
war and the birth of Homer and Hesiod, that the colonies 
which migrated to the coast of Asia Minor set out. Thwr 
emigration was produced in consequence of the revolutions 
which took place in Greece, when the Heraclidte made the 
conquest of the Peloponnesus. Innians, Dorians, and Solians, 
left their country, and went to found, in Asia, a great number 
of cities, some of which, such as Smyrna, Ephesus, and Miletutn, 
soon acquired a high importance. 

When there were Greek settlements on both sides of the 
Egean Sea, the frequent communications which were established 
between them, gave a new impulse to commerce, and presently 
caused the riches of the east to flow in. The new cities were 
soon in a slate to send out colonies themselves, and several battds 
from them went to settle on the shores of the Black Sea. 

A little more than two centuries after the conquest of the 
Peloponnesus by the Heraclid*, Greece was agitated by fresh 
troubles, the result of which was the almost universal abolition 
of royalty. This revolution gave rise to a new emigration, 
which, this lime, taking a direction opposite to the first, settled 
upon the shores of Italy, in the country which afterwards bore 
the name of Magna Gr^cia, These Italian colonies, which 
soon became extremely rich and polished, were an additional 
means of civilization to central Greece. 

We now come to an epoch marked by two events which bad 
a great influence upon the progress of the sciences. The first 
is the re-establishment of the communications with Egypt, which 
took place when Fsammeticus took Greeks from Asia Minor 
into his armies, as auxiliaries : the other is the war of the Per- 
sians against the Greeks, the conquest of the colonies of A^ta 
Minor, and the invasion of central Greece itself, an attempt 
which fortuna not crowned with success. 

About 60C Clhrist, Cyrus possessed himself of 

Media. His carried his arms toward Egypt, 

subjected the untry, and reduced the priests to 
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a state of great degradation. The effects of conquests of this 
kind are commonly rendered loss rigorous, because the victors, 
yielding to the ascendency of civilization, adopt the manners 
and customs of the vanquished. In Egypt, such a union could 
not take place. The Persians, whose religion rested upon the 
doctrine of the two principles, were in this respect evidently 
superior to the Egyptians, and tiiey moreover held the religion 
of that people in abhorrence, on account of the honours whicli 
they rendered to images. They therefore persecuted tliem 
cruelly. 

The same reasons rendered their yoke heavy upon the Greek 
colonies of Asia Minor, when Cambyses's successor Darius con- 
quered them. Oppression there arrested the progress of the 
arts and of poetry, as in Egypt it had stifled the philosophical 
and religious doctrines. The conquest of Darius threw upon 
central Greece a multitude of emigrants, who carried there the 
knowledge which they had acquired in Egypt ; for, as soon as 
the gates of that country had been opened by Psammeticus, 
Thales, Pythagoras, and several other sages, hastened thither 
Co he instructed in the school of the Egyptian priests. It may 
therefore be said, that if the successes of the Persians disquiet- 
ed Greece, so far from retarding its progress toward civiliza- 
tion, they even contributed to accelerate it. 

Xerxes, who reigned after Darius, attacked central Greece; 
but he was repulsed : and it is at [his time that the most bril- 
liant epoch of that country commences. In fact, philosophy, 
cultivated at first in the colonies of Asia Minor, and then in the 
Italian colonies, at length concentrated itself at Athens, and 
there, in a few years, arrived at a high degree of perfection. 

The Greek philosophy did not originate from a single stem. 
It did not possess uniformity, because ii was not confided to a 
single learned body. It was derived, it is true, by different 
channels, from the ancient Egyptian philosophy ; but ilie sages 
who went to drink at this source, eacli in his own manner, mo- 
ditied the doctrines which were communicated to diem, and 
fermed different schools. 

(To be continued.) 
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On the Heights of the moat retnarkabk Siwimitt nf the Cordil- 
lera of the Aniks in Peru. 

Xo know the I ligh cat summit in every chain of mountains, the 
highest mountain in ivery counti^, in every continent, in the 
whole world, has always been a favourite object with mankind. 
Astronomical observalions have permitted tJiis research to be 
extended even to the Moon, to Mercury end Venus. These 
planets Iiave been studied of late with so much care, and with 
instruments so powerful, that it soeras difficult to determine 
more precisely than has already been done, the height of the pro- 
digious mountains which cover their surface. The asperities of 
the Earth have also been the objects of constant research. The 
number of points whose several heiglits above the level of the 
sea, are irrevocably fixed, is very considerable ; and yet, not to 
mention countries which gec^raphers have never yet explored, 
it would be difficult to say with certainty, even of the Hima- 
laya, Caucasus, the American ranges, and even of some chains 
in Euro|ie, whether iheir culminating jwints have b«n accu- 
rately measured. Not but thai the traveller may have, in every 
place, directed his attention to the summits which a^Tpeorw/ to 
Aim the highest; but unfortunately such appearances are often 
deceitful, and bad substitutes for real measurements. The cir- 
cumstance of a mountain being more or Icm isolated, the incli- 
nation of its sides, its distance, the form, di!>position and liraght 
of the surrounding grounds, and finally the state of the atmo- 
sphere, are so many causes of fallacy, from which the moet ei- 
perienced observer cannot get free, and which are removed only 
by the barometer and geodesical instruments. Were it necessary 
to adduce examples in support of these reflections, many might 
be quoted. Thus we might say that, at the bt^nning of the 
eighteenth century, the Peak of Teneriffe was reckoned the 
highest mountain in the world *, though, in the Alps of Switzer- 
land, there were summits which surpass it nearly one-third; 
though many trnvollo-s had, on their return from Peru, seoi 
the great Coi ' °. Andes, and even visited some of 

the populous 1 tuated on their table-lands, whose 

■ See I 'lenius, reviewed by Newtoii. 
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height is far superior lo tliat nl' tlic Peak. Wc might niso re- 
main, that the Pyrenees had been travi-rscd by learned acade- 
I, supplied with powerful instniments, and that they still 
e out that Caiiigou was the highest tap in the chain ; whereas 
I know, thai not only Malahiic, Mount I'erdn, the Cy- 
liodre, &c. surpass it by 1D68 feet; but also that, at ashort dis- 
' lance from this mountain, within the same limits of the deport- 
menl of the Eastern Pyrenees, there are summits which, accord- 
ing lo tlie late observations of M. Coraboeuf, exceed ii in hdght 
Dearly 460 feet. We need not Ite astonished then, if, frmn 
time to time, certain peaks descend from the rank, as lo height, 
which was once assigned them. Mont Blanc itself, so long in 
possession of the first place in the system of European moun- 
tains, came to lose it afterwards, from an imperfect measurement 
of the summits of Mount llose. Now Chimborazo has, in its 
turn, to lose its pre-eminence. This mountain, so celebrated in 
the works of Bouguer, of I^ Condaminc, and above all in those 
of M. Humboldt, is not the highest in the world, as has been 
supposed for so many years *. It is not even the highest summit 
of die Cordilleras. 

Mr Pentland, an active and cnlorpriaing naturalist, who was 
attached to ihe Peruvian embassy, was induced, by the love of 
scieoce, to solicit a mission into Upper Peru, a region hitherto 
but little explored. During his journey he attended particularly 
to the heights of the mounlainij, and found that their elevation 
modi exceeded what was generally supposed. 

The great mass of the Andes, from 14° to 30° south ladtude, 
according to Mr Pentland, is divided into two chains or parallel 
Cordilleras, between which there is a very exlenaive elevated 
valley. The south extremity of this valley is traversed by the 
river Desaguadero ; to the north is the famous Lake of Tilicaca, 
of an extent equal to twenty-five times that of the Lake of Gie- 
nera. This great valley forms a kind of table-land, the most 
^evated on the globe, except Thibet ; but, while Thibet pre- 
seats only ranges of mountain pasture, covered with hertis of 
slieep, this lable-land of the New World supports cities above 
the r^ons of tlie clouds, even higher than the snow-covered 
pinnacle of the Jungfrau ; post stations higher than the summit 

' Thia has been proved iUreaily b; the heights in tbe Himalaya range. 
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of Mont Blanc '; vhile its plains are covered with harvests of 
maize, rye, barley, and even of wheat The banks of the Titi- 
caca formed the central part of the kingdom of the Incas. It 
is in one of the islands of this lake that Manco Capac was boni. 
It is there that we find the finest remuns of the monumeDti 
that were erected by the Peruvians, during the time of their 
ancient dvilization. The western Cordillera, that which, in the 
language of the country, is called the ^^ Cordillera of the West,^ 
separates the Valley of Desaguadero, the Thibet of the New 
World, as Mr Fentland calls it^ and the basin of the Lake of 
Titicaca, from the shores of the Pacific. This chain contains 
many active volcanoes, such as those of Sehama, Arequipa, && 

The eastern Cordillera separates the same valley from the vast 
plains of the ChiquUos and Moxos, and the declivities of the 
rivers Beni, Mamore and Paraguay, which fall into the Atlantic 
Ocean, from those of Desaguadero, and the lake of -TMticaca. 
This eastern Cordillera is confined within the limits of the new 
republic of Bolivia, The Iliimani and the Sorata, the two 
loftiest summits measured by Mr Pentland, are situated in this 
range. They not only surpass Chimborazo, but even approach 
in height to the principal summits of the Himalayas. 

Mr Pentland not being able to reach the top either of Iliimani 
or Sorata, on account of the immense glaciers which covered 
their sides, measured their heights by means of trigonometrical 
operations. 

In measuring Iliimani, the triangles were made to rest on a 
base measured along the side of a lake, situated at the very foot 
of a mountain, and whose height above the level of the sea was 
determined barometrically. The angles of elevation exceeded 
20°. 

The height of Sorata is grounded upon an operation which 
was carried on along the banks of the Lake Titicaca ; but this 
operation having made it appear only how far the top of the 
mountain rises above the line, marking the inferior limit of the 
perpetual snows, it was necessary, in order to get the real 
height, to borrow the vertical co-ordinate of the snows, at other 
points of the same chain, where an immediate measure was pos- 
sible. Thus we see that the height of Sorata has been obtained 
less directly than that of Iliimani. Mr Pentland is sure that, if 
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any errors exist, they must be very trifling, or at least errors 
which cannot be called gross. If, then, we except three or four 
points among those which are marked in the following tables, 
all the other determinations of heights are the result of barome- 
tric measures, frequently repeated with the excellent instruments 
of M. Fortin. 

Heights of Mountains in Upper Pertly above the Level qf the 

Sea *. 

Eastern Cordillera, 



1. Nevada di Sorata, .... 25,256 

It is the loftiest summit in this range, and is considerably 
higher than the former loftiest summit of the New 
World, Chimborazo, wbicb is only 21,425 feetabore 
the sea. 

2. Nevado di lUimani, wbicb is situated to tbe eastward of 

the city of La Paz, is - - - - 24,850 

8. Cerro de Potosif - - - - 16^087 

This IB tbe fttmous metalliferous mountain, which gives 
name to tbe neighbouring city. The highest point 
where mines are worked in tbe Cerro de Potosi, is 15,912 

Western CordiUera. 

!• Mountain of Tajora, or Chipicani, - - 1^,^98 

2. Mountain of Picbu. — Picbu, composed of tracbite, - 18,603 

^ Volcano of Arequipa, .... 18,373 

Tbis is tbe most perfect and picturesque volcanic cone 
in tbe whole range of tbe Andes. 

Passes (Cols) of the two Cordilleras. 

Pass of Atlos de los Huessos, is - - - 13,605 

This pass is on tbe southern base of tbe volcano of Are- 
quipa. Tbe name is from the circumstance of its 
being strewed over with numerous brnies of beasts of 
burthen, who have perished during tbe journey : Hues- 
sos, in Spanish, signifying bone or bones. 

Ptes of Paquani, - - - - ^^ - 15,227 

* The following are some terms of comparison : — 

English FeeC 
Javaher, in the Himalaya, . . . 25,745 

Chimborazo, in the Andes of Quito, . . 21,425 

The Elbruz, in the Caucasus, accoiding to Dr Kupfer, 10,411 
. Mont Bhme, ..... 1A,781 

. PoakofTeneriffe, . . 12,179 . 

Malahasen, in Granada, in Spain, . 11,66S 

La Malahite, in the Pyi^nees, . \\^4AV 

JASUABY — MAUCH 1830. ^ 
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At tenu of compsrison, we may mendon, that, in the Alps, 

the P^m of the Fnrkay it ... 8,901 

That of the Col da Seigne, is - - - 8,071 

And that, lattly, Mount Cenit and the Simplon, are 
only .... 6,778 and 6,578 

Penman and Bolivian Cities^ 

Lima, the capital of Pern .... 512 

Codiabamha, capital of the department of the same name, 8448 

Thit town, of which the population is 30,000 souls, is more 
elevated than the (xreat Saint Bernard. 

Chuquisaca, or La Plata, capital of the new republic of Bolivia, 9331 
lXipiBa» capital of the Bolivian province of Cinti, - 10,004 

La Paz, near the source of the Rio Beni, - - 12,195 

La Paz is the most flourishing city in Bolivia* Its height 

above the level of the sea surpasses the highest summit of 

the Pyrenees. 

Oruroy near to Desaguadero, - - 12,441 

This city has a population of 5000 souls. 
PunOf on the western shore of the Lake Titicacoy - 12,832 

The population of Puno is 5000. 

ChucuitOy - - - - - 13,025 

This city, more elevated than the highest summits in the 
Tyrol, had a population of 30,000 souls before the Indian 
insurrection excited by Tupac Amaru. 

The grand place of Potosi, - - - 13^314 

The highest part of Potosi, - - - 13,668 

Potosi thus occupies the same height as the Yung-FraUy 

one of ^e most remarkable summits of the Alps- of 

Beme« 

Villages. 

Haguanaco, - - - - - 12,812 

"Diis village, situated on the shores of the Lake Titicaca, is 
celebrated for the ruins with which it is surrounded, which 
are remains of the most gigantic monuments ever erects 
by the PeniyiaBi* 

The surface of the Lake Titicaca is, above the sea, - 12,703 

Tacora, an Indian village, .... 14i,252 

i 

Hamlets and Single Habitations. .• : 

Hamlet and post-station of Chullunquani, - - 13,869 

Post-house of Ancomarca, - - - 15,722 

Here,. thi« >st-hou8e situated at a height equal to. that of 

Mount ^ however, be remarked, that, owing to 

the ngk it is inhshited only three or four months 

during route is taken, during every season of 

the yet mci^w^ (com La Paz^ and other cities 

to the G ^^^* 
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On the Chemical CansiihMon qf Breweierite* By ABtHVA. 
CoNNSLL, Esq. F. B. S. E, (Commumcated by the Audior.) 

The formula of 3 ^*| &> 4AlSi\+24H Has been given 

by Berselius for the constitution of this mineral **; and, from b 
statement made by Dr Brewster -{*, it would appear that Bens&- 
lius had founded this formula on an analysis of Retsiua It 
gives, 

Silica, .... 57.3§6 
AluminA,^ . . . 17*011 

^\ . . . 7.764 
Water, .... 17.872 



From some researches which I have made on the composition 
of Brewsterit^, I have been led to the conclusion that this for^ 
mula does not express the true constitution of the mineral, when 
derived from its^almost only locality, Strontian in Argyleshirei 
and we must either suppose that some other mineral had been 
analyzed by Betzius, or that certain of the above constituents 
may be replaced by other substances* The specimens which 
I have examined I have shewn to Professor Jameson, whose 
name will be a sufficient sanction, that no mistake exists as 
to their identity with Brewsterite. The most remarkable re- 
sult whidi I have obtained, is the detecting baryta and strooL. 
tia in the specimens under investigation ; and this circumstance 
has induced me tooSsr this short nDtice> on the subject^ aL 
tfaotjgh my researches are not yet so far 'completed as to en^ 
aUfi tne toi present a regiriar analyus of the mineral.' The- first 
ap^cdmen in which I found these eavths, consisted of a kkid 0I 
^crystalline mass .of concretions of Brewsterite, thickly studded 

- * See Poggend. AnaL xiL 16b 
't £diaburgfa Journal of Science, iv. 316. The f&rtnnla hsT been'tt/(^ 

printed by mistake ^ S« + 4 A S + 8 Aq, instead ©f ^ S» + 4 A S»'-»- a Aq, 

whicl^ is the • fonnula corresponding to that in the text. In the AnnaL d^ 
Chim. et Phjs. xxxi. 21. it is given in the latter form. 

z a 
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with wdl rormed crystals of the iiiiiifral. Tlit portions of it 
examined were first exposed in small fragmenta to the action of 
largely diluted muriatic acid, to remove any calcareous Bpar or 
other matter soluble in such a menstruum. The decomposition 
was then effected by means of carbonate of foda, as the action irf 
strong nmriatic acid, although considerable, seemed not com* 
plete. Thinking it pos^bte that the baryta and strontia might 
have been mingled, in some form or other, as impurities in the 
less perfectly crystallized portions of the mineral, I selected 
from a difl'erent specimen, a small quantity of well formed crys- 
tals of Brewsterite, with some small portions, which appeared 
to be fragments of crystals, my object being to avoid amorphous 
matter as much as possible. What I thus selected was first ex- 
posed to the action of water, acidulated with muriatic acid, for 
the same reason as before. It was then reduced to tine powder, 
and fused in platinum foil over the spirit-lamp, with a mixture 
of the carbonates of soda and potassa. After separating silica 
in ihe usual manner, and precipitating by ammonja, carbonate 
of potassa was added to the residual liquid, and the whole eva. 
porated to dryness. Whateifcr was soluble was then removed 
by water. The residue, afti^r being washed and ignited, dis- 
solved with effervescence in dilute nitric acid, leaving a very 
slight dark residue. The solution by spontaneous evaporation, 
gave white crystals, wliich were chiefly tliickish tables, and were 
not altered by exposure to the air. There was hardly any trace 
of deliquescent matter, shewing that the mineral could contain 
no notabk' quantity of lime, an observation perfectly supported 
by my examination of the other specimen. The crystals wew 
next folded in platinum foil, and ig;inted over the EpiritJamp, 
to drive off the nitric acid. The residuum, which was dark 
coloured, was dissolved in dilute muriatic acid. The solution 
was set to evaporate spontaneously, and gave a mixture of tabu^' 
lar and of long prismatic crystals, partially coloured yellow, ai' 
by a salt of iron. The prismatic crystals were taken up by hot. 
alcohol, and recrjstallized from a watery solution. Both tbe 
tabular and latic crystals, by ignition, became darkish, 

and when i vater, left a dark coloured residue, 

which seem tent, insoluble in muriatic acid, and 

gave traces ( tery solutions, when recrystaUized,, 
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gave well characterized crystals of muriate of baryta and mu- 
riate of strontia, the former being the more abundant of tb^ 
two. The tormer tinged the flame of a candle slightly green 
or greenish-yellow, and the latter gave the well known fine red 
of salts of strontia. Both, when dissolyed, gave white precipi- 
tates, with sulphuric acid. 

On decomposing a quantity of the first mentioned specimeB, 
by carbonate of baryta, I got no trace of alkali. 

It is thus plain, that lime and soda do not enter into the cchw 
stitution of the specimens examined by me in the quantity 
given by the formula of Berzelius. I have also reason to bdiefiB 
that silica and water are not so abundant as shown by that fdt^ 
mula. The precipitate by ammonia, I have little doubt, was 
principally alumina. 

It is not impossible that, as in Harmatome, baryta may bere^ 
{daoed by other substances, a similar replaceinent may occur 
vrith respect to this mineral. 

I am unwilling to ofier any opinion at present as to the quan- 
tity in which baryta and strontia exist in this mineral. It ap- 
peared to me, however, in my examination of the first spednien 
I have mentioned, that the baryta and strontia together, and 
including the insoluble residue remaining after ignitibn of the 
muriates, amounted to somewhere about 15 per cent, of the 
mineral. But I wish to be understood as giving no definite 
opinion at present on this point, or on the relative proportions 
of the two earths. 

Supposing the earths to exist in the mineral in the state of 
nlicates, which appears to follow from the preceding researches, 
this mineral will afibrd the second instance only, so far as I 
know, of baryta occurring in nature in any other state of com^ 
l^nati(Hi than with sulphuric or carbonic acids, Harmatome being 
the first instance ; and should the strontia be found to be in 
suffiaent quantity to form an essential constituent, as my re- 
searches, so far as they go, seem to show, it will be the first in^ 
stance of this earth occurring in nature, unless as a sulphate or 
carbonate. 

I shall proceed in completing a regular analysis of this mine- 
ral as soon as posnble. 
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tlueries respecting {he NaturcH Hieiory of the Salmon, Sea- 
Trouty BuCLTrouil, HerlingjS^c. By Sir William J ae- 
*' DIVE, Bart. F. R. S. E., M. W. S., &c. 

p 

JL*HS value of the Salmon Fisheries in Great Britain has de^ 
creased so much of late years, and particularly in the north of 
Bngland^ and sooth of Scotland, that a remedy for it, indepen- 
dent of its >interestias ^difficult and unsolved question in Na> 
tnral History, will become of no little importance to prc^frietcns. 
Xlie:|bUowing Queries are proposed,i with the view and with 
ike ha^ of gaining sodie information upon the natur&l history 
and economy of this valuable species. It is only by arriving 
ata^toivect knowledge of its various habits, and those of the 
species allied to it, which frequent our rivers in almost. equal 
numbers, that we can hope to devise or accomplish any means 
of increasing the production, or of decreasing the certainly too 
extenrive destruction of it in its different states. 

The Queries relate only to its natural history, and answers 
dtre earnestly requested, stating facts relative to the opinions 
given, with the suggestion of additional queries, or any thing 
that will tend to illustrate the history of the spedes. 

Address the Answers to Sir William J^tline, Jardine-Hall^ 
by Lockerbie, Dumfriesshire. 

Sahniin* ■•, 

111. 

1,. At what af^ do Salmon commence spawning ? and how often is it sup- 
posed that they have migrated to and from the sea, previous to their fe»t 
|iarting with the spawn ? 

■^. "Dothe^ males und female attain maturity at the same period or age? 
and do aU ofione«ge spornrn nearly at the same season ? 

Z. At^wbattin^ do theyoui^g, or'fry, first leave the^ rivers ? 
4. When do the young, or fry, first return to the rivers ? 

'5. What IS the size, weight, and appearance of the fry, on their first re. 
tmm^firdm the sea, and unde^r what denomination do they then go ? 
- r6. tA^rtfaey so fer arrived 4t'ttaturfty agto 8pawti,atid be productive, on 
their first returr sea. or previous to a second migration ? 

7'Are^y.y& heir ^pawn abortively, before they* airive 

at their full gro ♦r is the spawn observable in* young fish 

retained until t » ordinary growth and size of the species 

when it is know 
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Grilie. 

8. Are Gribe immature salmon, and if thej are, what is tbeir age f 

9. What is the distinctive character between a fayyv Qriit$ and a Midi 
SuiMon ? 

10. At what season do grilses first appear in the rivers ? What is tiieir 
weight ? and are thej supposed to be the hy of the same year, on their first 
return from the sea? 

11. Have the try been marked, and afterwarda taken as grilsos in tl|e 
course of the same jear, and liave grilses been mariced, and afterwards taken 
as full grown salmon ? 

12. Is it supposed that any sexual intercourse takes place beftween the 
salmon and other species of the genus, thereby producing a mongrel or ndK- 
ed breed offish? 

WWimga and Sea-TnmL 

IS. Does the WhiiMmg of the Tweed ever become a salmon*-df not, to 
what size and weight does it attain ? 

14. Is the Whitling of the Tweed known by any other name in its vari- 
ous stages of growth ? Does it spawn, and at what season ? What are its mi- 
grations? 

Id. Is the Sea-TVomt of some other rivers the same with the WhWmg of 
the Tweed ? Is it found in all rivers containing salmon ? Does it spawn ? 
Is the young, or fry known — and what are its migiations ? 

BerUng*. . 

1& Is the HerRng or HMinff of the Annan and Nith, and the^ H^AMhy of 
the Esk in Cumberland, the same with the Finmock of the west coast of Scot* 
land, and the Setoin of the Welsh rivers ? 

17. Is the Berling found in the rivers on the eastern coast of Scotland, or 
in any of the rivers in England or Ireland, and under what name 6r names 
is it there known ? 

18. Dees the HerHng spawn, and at what season ? and ift. it known in any 
intermediate state between the fry and HerUng 9 I« the fry known, and 
what are its migrations ? 

BuU-Trmtt, 

19. Is the BuU-Trout of the Tweed the same with the salmon-trout of 
the Tyne and Tees, &c. ? and is it known by any other name during its 
growth from the Fry to maturity ? 

20. Is the Parr met with in all rivers containing salmon ? where and 
when does it spawn ? Is it the same with the Branding of the North of 
England, and the SkMing of Wales ? Is it supposed to be a perfect fish, or 
the fry of some species of salmon ? 

21. What is the Grey (Sqlmo Eriox) of Dr Fleming ? What are its sUtes 
fhmi the young to the adult ? What are its migrations ? 

98. Are there any species of migratory sahnon, distinct from those above 
mentioned, kiiown in the rivers of your neighbourhood ? 

• ThaHcrMiv M«miiO"lietbefialmo-ilfo«r«f Dr Clfming^ "BritUi AniBUili»'' m^moftl. 
Ichtbycriogists. The ipedcs has not been thoroughly inyeitigsted. 
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On the varioM PreparatioM of Milk^ pariicularijtfof Marei 
• MUk^ fued hjf the K€dmtick Tartars. 

.Xhs ordinary drink of the Kalmucks, and which forms an es- 
sential part of their food, consists of various preparations of the 
milk supplied by their cattle. The inares yield milk as wdl as 
the cows; and, for several reasons, they prefer the former. 
When fresh, this milk has a taste of onions, which is very repul- 
.sive ; but, in proportion as it sours, if the operation is performed 
with cleanliness, it becomes more liquid than the other, acquires 
an agreeable vinous taste, and neither forms cream nor coagu- 
lates. In this state, it furnishes a wholesome and refireshing 
drink, and which, when in sufficient quantity, froths in a re- 
markable degree. The cow'^s milk, on the contrary, both on 
account of the cheesy matter which it contains, and its disagree- 
able taste, becomes unpleasant to drink when it sours ; and, in 
persons not accustomed to it, induces colics and diarrhoeas, al- 
though the Elalmucks themselves experience no inconvenience 
from it, unless they have neglected to boil it. I'his they do, in 
the first place, and never use it until it has undergone this ope- 
ration, without which they would be exposed to the inconve- 
niences with which sour milk afibcts Europeans. In like man- 
ner, the Kalmucks do not relish water that has not been boiled. 
Poor persons, to prevent their being reduced to the necessity of 
drinking it pure, mix it with their milk, in the proportion of a 
third part or half, in order to make the most of the latter as a 

drinL 

The milk is therefore heated as soon as it is withdrawn from 

the animal ; and, when warm, it is poured into a large skin bot- 
tle, with which the poorest hut is furnished, and in which there 
is ijways a remnant of sour milk sufficient to sour the new milk 
after it has been stirred with a stick kept for the purpose. 
Those bottles are never washed or cleaned. They are therefore 
always incrusted with cheese and dirt, and the smell emitted by 
them is sufficif ^ ew what they contain* But it is precisely 

in. this that tl aking the milk undergo the vinous 

fermentation be intended to sour milk in empty 

or new bottle ;sary is to put into them the least 
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drop of the milk-brandy to be presently described, or a little of 
,tbe>curdled milk that is found in the stomach of young lambs. „ 

AU the pr^ppirations of. vMk are comprehended under the 
name of Tehigan. The drinks prepared from pure mare^s milk 
.(the Koumys of the Tartars), are named Gunna Tehigan, 
.or Horse . Tehigan ; those into which mare^s milk and cow^s 
nalk ent^, are called Besrek ; sour cow^s milk is named Airek, 
and all kinds of fresh milk, Ussoun. 

In summer, and in. general whenever their flocks yield them 
much milk, the Kalmucks do not fail to inebriate themselves 
with the strong drink which they, derive from it. . Mare^s milk 
affords most spirit, and the milk of the cow affords much less, 
especially in winter when the fodder is dry. Sheep^s milk is 
never employed, as it does not contain spirit. 

The milk intended for distillation is only allowed to remain 
twenty-four ^ours, in summer, in the skin-bottles to sour ; .but 
in winter, and in cold weather, it may be left two or three days 
to be rendered fit for distillation. The cream is not taken off; 
on the contrary, the milk is agitated very strongly, from time to 
time, with the stick, and the butter which forms of itSelf on the 
milk, or even on the common Tehigan, is removed and employed 
for other uses. 

Notwithstanding the numerous testimonies . on the subject, 
and the daily experience, not of the nomadic tribes alcme, but 
also of all the Russians, many people in Europe cannot conceive 
how a spiritous and inebriating liquor could be obtained from 
milk. But it cannot be supposed that those travellers who have 
repeatedly seen these tribes distil their brandy from milk, with* 
out adding the least vegetable matter to the original liquid, and 
tbea, in their unbridled passion for debauch, drink until thev 
stagger and fall, have said so merely to impose upon the public. 
Nor can it be objected that the weakness of their head renders 
them liable to be easily inebriated by the vapours of the milk, 
for the Kalmucks can take very large quantities of grain brandy 
without losing the use of their legs ; and there are Russians, 
who, although professedly great drinkers, are sooner inebriated 
than the Kalmucks by milk-brandy, and often even by the sour 
milk of mares, and yet are extremely fond of this kind of drink. 
I am aware that strangers have in vain tried to make milk* 
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brandy. I ahaU ciren oonfess tbot I had a trial inade und 
own eyefl» at Sdenginak, by Ejdmuoksy and was so unauoceaAiI, 
that I only obtained a watery fluid which had the mnsii of aour 
milk ; but the reason of this was, that two clean vesseb had 
been used. On the contrary, whenever I allowed these people 
to use their own vessels, abundant alcoholic vapours were pro- 
cured. It is, therefore, an important point to determine, by 
means of vessels impregnated by long use, with a strmig smdl, 
and the remains of sour milk, that sudden souring which deve- 
lopes a s{Hritous principle. This fermentation of a rare species, 
and ^itirely sui generis^ can only be brought to the desired 
perfection by frequent repetition of the process, just as, accord- 
ing to RuBsel *, the thick milk (leban)^ which the Arabs ha^ 
bitually use for making cheese, can only be obtained by pro- 
ducing the coagulation of the fresh milk by means of a milk 
previously curdled, or, in other words, by the cohciMition many 
times repeated of curdled milk. 

, After describing the process of distiUation, Pallas remarks, 
if the brandy is made from cow^s milk, what is obtained is equal 
to the thirtieth, or at most to the twenty-fifth part of the mass; 
but when from mare's milk, it equals the fifteenth part. The 
new fluid is pale and watery, and does not inflame ; but it keeps 
without spoiling, in glass bottles, like weak corn-brandy. The 
rich Kalmucks render it stronger by several distillations, and 
they have names for the products of each rectification. The 
arki is named dang after its first rectification ; arza, after the 
second ; Ichortsay after the third. They seldom go farther, al- 
though the rectifications are sometimes pushed to six. The 
names given to the two last are chmgsta and dingsta. The 
Kalmucks are generally, however, content with the products of 
the fii^t distillation. 

The receiver has scarcely been filled when they pour the 
brandy warm from it into a large wooden vessel with a spout, 
from which they fill leather bottles or gourds. 
. It is customary for the host, with whom the con^ny is then 
to pour brandv -essel, and afterwards to throw part of it 

into the fire, ( ^ds the hole by which the smoke is- 

.eppo, p. 54. 
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sues to render the spirits of the air or hia tutelary angel propi- 
tious. Lastly, the warm brandy circulates among the company, 
composed of lunsfolk and friends, in large cups, which often do 
not hold less than a bottle. If a little is left, it is heated again 
before it is drunk. This milk brandy, on account of the 
aqueous parts which it contains, does not inebriate so easily 
nlieu a small quantity is taken, as brandy made from grain ; 
but it is found, by the example of the Russians and all the tribes 
of the Steppes, that the drunkenness which it causes continues 
longer, and entirely destroys the appetite. On the other hand, 
it does not produce violent headaches like corn-brandy. 

The rich Kalmucks and Mongols are in the habit, when they 
pass the winter near towns, of distilhng with or without milk 
brandy from leavened bread. The product, it is said, is strong- 
er and has a keener taste than milk brandy. The residuum of 
the distillation of milk brandy, which is sharp and has a smell 
like wine lees, is applied to various uses. Sometimes it is mixed 
■with fresh milk, and immediately eaten ; sometimes it is applied 
for preparing sheep and lamb skins ; sometimes the women boil 
it, either by itself, or, if it is too sharp, with a mixture of sweet 
milk, until it thickens, and then pour the cheesy substance into 
bags, which, when thoroughly dried, they throw into heaps. 
They also, like the Tartar tribes, frequently form it into round 
cakes, which they dry in the sun, and keep principally for jour- 
neys and for winter use. The residuum of distillation is called 
bosson, and by the Mongols Udkha. The cheese formed in 
heaps is named chottrmyk, that in cakes, thoroasmm. 

They make another kind of cheese also, chiefly of sheep's and 
goats' milk. The fresh milk is put into a kettle with a like 
sour milk (ederek.icn usmm), or some remnant of brandy (bos- 
tah.) They are well mixed, and then left for some time to 
«oor. Fire is then put under the kettle, and the mixture is 
stirred while it boils briskly, that the cheesy parts may be con- 
Terted into a kind of froth (koosoun.) When all the aqueous 
parts of the milk areexpelleti by boiling, a little liiitter is added. 
The whole is again stirred, and left upon the fire until the froth 
begins to dry and turn brown. It is then ready, and if pro- 
perly prepared, has an agreeable taste. " ' 

The Kalmucks make their butter in the following manner :— 
A sufficient quantity of cow's or slieep's mi\k \b 'pwV wvo ^Vcv- 



bimdy. lA*** 
oiniflyet,at& ^-' ^^ -^ *itbdr«wi). and allowed to 

that I only c* .<# Z^^'J^' ^^ require a whole day. This 

nulk i but t' ^, f^^^^^^Jbatier stick, and poured into 

beenuaed. ^^^^'^'it*^ '''*'™ the decomposed batter 

to use the' ^*^Zi^^'* p'*''"* ™ vessels, skins, or dried 

cured. 1 '>^^*'*-%>*- '^ ^^ "^^ "till seems to cod- 

meens r ^ ''^, ^Ifttd id the same manner. This milk is 

aad th -^--''^felinucks, and eertema by ihe Tartars •. 

lop- <i>^ ■ 

and ''^"^.'"^'^jioiia Jrom ike Quarries belonging to the 

per _j^^ ^ij^ tear Charlestoum, in Fifeshire. By A. Ro- 

io ^9 ■ypior, Inverkeithing. Communicated bv the 

g^toaea were taken fitim three different strata of the 
*jgMate of mountain limestone, which is so extendvel; 
*^lid in the neighbourhood of Charlestown. As this lime- 
4 ^ esUnsively used for building and the purposes of agri- 
iniie, B"''' l>^^^^ belongs to an interesting formation, I con- 
.j that a chemical analysis of its principal varieties would 
re acceptable not only in an economical, but also in a geolo- 
g>^ view. 

^ full detail of the modes of analysis was sent to Professor 
Jameson ; but, as the processes contained nothing further than 
an accurate employment of the most improved methods, I do not 
conddcr it necessary to lay them before the pubUc. 

1 . LimesUnie of a grey colour, Tc-ithjoliated structure. 

At the instant when broken, a very peculiar and disagreeable 
odour arises from the fresh fracture, which, however, is dissipa- 
ted in a few seconds. It afforded the following constituent 
parts : — 

Carbonic Acid, 41 2 ; Lime, 50'2 ; Magnesia, l-ii ; Alu- 
mina, 1'25; Silica, 556 ; Iron, 0-S8; Manganese, a trace; 
Carbon, 013; Naphtha, a trace; = 10006. 

■ This article is drawn up from a MS. of the hte Professor Pallas, of 
which ui account ia given in the ninth cahier of the Memoirs of the "Museum 
d'Hiitoire NatureUe." 



^^K Aitaiym of C^arUHoam lAmestanes. 

^^^F 2. Greyish-brown Limestone, with splintery Jracture. 
^^ When fresh bruken, like the former, it emitted a fuetid odour, 
' which was of momentary continuance. It afforded, on analysia, 

the ftrflowing ingredients : — 

Carbonic Add, 42-3 ; Lime, SI -6 ; Magnesia, 0-92 ; Alu- 

miDa, 1-8; Silica, £276; Iron, 0-35; Manganese, a trace; 

Carbon and Sulphur, 0-26; Naphtha, 0-13; =: 10012. 

3. Compact asft-grey Limestone. 

On breaking, did not emit any particular odour. Its consti- 
tuent parts I found to be as follows : — 

Carbonic Acid, 40*35 ; Lime, 4705 ; Magnesia, 2-59 ; Aiu- 
inina, 0-95; Silica, 79: Iron, 0-56; Manganese, a trace; 
Carbon, 07 ; Naphtha, 0-7 ; = 99-44. 

To ascertain whether any sulphuretted hydrogen was present 
in the gas evolved during the solution of the limestone in mu- 
riatic acid, a hundred grains of each of the limestones were se- 
parately dissolved in gas bottles. Within the bent tubes of 
these bottles, rolls of paper, covered with white lead, were placed, 
and the extremities of the tubes were conducted nearly to the 
bottoms of vials, into which had been poured a little very strong 
fuming nitrous acid. By (ransraission of the gas through these 
viaU, its peculiar odorant principle was completely destroyed, 
and the nitrous acid contained in them being diluted with distil- 
led water, after it had stootl for some time, there was observed 
in it a barely perceptible quantity of whitish matter, resembling, 
in its appearance, sulphur deposited from hydrogen. The test 
papers were a little darkened by the gas from the ash-grey lime- 
stone, so very slightly so, that a close comparison with the ori- 
ginal tint of the paper was necessary to discover the change ; 
the others were a shade or two deeper in colour. 

Judging from the appearance of the matter undissolved by 
the muriatic acid, these limestones, perhaps with the exception 
of the last, are not strictly uniform in composition, some of the 
consUtuent parts seeming to be only mechanically mixed, and 
unequally disseminated throughout the mass. The one which 
contains the greatest portion of naphtha, carbon, and sulphur, 
is also that which is lowest in the stratification. 






'864 {^reparation of Milk used by the Kulmttck Tartatt. 
tie, and boiled for eome time, after which there is added a little 
sour milk cream (areyn.) It is then withdrawn and allowed to 
stand until it sours, which does not require a whole day, Thii 
milk is then beaten with a kind of butter stick, and poured intv 
an earthen pot or other vessel, when the decomposed, butter 
comes to the surface, and is placed in vessels, skins, or dried 
stomachs, in which it is kept. If the milk still seems tocoB^ 
t^n fat, it is again treated in the same manner. This milk b 
called tossoun by the Kalmucks, and eera-ma by the Tartars*. 



L 



Analyges of Litnestones from the Quarries belonging to tht 
Earl of Elgin, near CkarUstoten, in Fifeskire. By A. Ro- 
bertson junior, Inverkeithing. Communicated by the 
Author. 

Xhkse limestones were takt^n from three different strata of the 
vast deposite of mmmtain limestone, which is so extensively 
quarried in the neighbourhood of Charlestown. As this lime- 
stone is extensively used for building and the purposes of agzi< 
culture, and, besides, belongs to an interesting formation, I con- 
ceived that a chemical analysis of its principal varieties would 
prove acceptable not only in an economical, but also in a geokk 
gical view. 

A full detail of the modes of analysis was sent to ProfeaeoT' 
Jameson ; but, as the processes contained nothing further tbw' 
an accurate employment of the most improved methods, I do not 
consider it necessary to lay them before the public. 

1. Limestone of a grey colour, withjbliated structure. 

At the instant when broken, a very peculiar and disagreeaUe- 
odour arises from the fresh fracture, which, however, is disaipas;; 
ted in a few seconds. It afforded the followiug constitueOb 
parts : — 

Carbonic Acid, 41 '2 ; Lime, 50-2 ; Magnesia, 1'44 ; Aliw 
mina, 1S5; Silica, 5-^G; Iron, O'SS; Klanganese, a trace}. 
Carbon, 0-1? tha, a trace ; =: 10006. 

• Thu artic i a. M8. of llie hte Professor Ftdk^ if 

which an accnu th cahier of the Memoirs of the 

d'HIrtoire Nat, 
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2. Greyish-brown Limestone, vnth spliniei-y fracture. 
When fresh broken, like the forn>cr, it emitted a foetid odour, 
which WHS of momentary continuatiee. It afforded, on analynis, 
tile following ingredients : — 

Carbonic Aeid, 42-3 ; Lime, 5 1 -6; Magnesia, O'dS ; Alu- 
mina, 18; Silica, 2-76; Iron, 035; Manganese, a trace; 
Carbon and Sulphur, 0-26; Naphtha, 013; = 10012. 

3. Compact ash-greif Limestone. 

On breaking, did not emit any particular odour. Its consti- 
tuent parts I found to be as follows : — 

Carbonic Acid, 4025 ; Lime, 4705 ; Magnesia, g-59 ; Alu- 
mina, 095; Silica, 7-9; Iron, 0-56; Manganese, a trace; 
Carbon, 07 ; Naphtha, 07 ; = 9944. 

To ascertain whether any sulphuretted hydrogen was present 
in the gas evolved during the solution of the limestone in mu- 
riatic acid, a hundred grains of each of the limestones were se- 
parately dissolved in gas bottles. Within the bent tubes of 
these bottles, rolls of paper,covered with white lead, were placed, 
anil the extremities of the tubes were conducted nearly to the 
bottoms of vials, into which had been poured a little very strong 
fuming nitrous acid. By transmission of the gas through these 
vials, its peculiar odorant principle was completely destroyed, 
and the nitrous acid contained in them being diluted with distil- 
led water, after it had stood for some time, there was observed 
in it a barely perceptible quantity of whitish matter, resembling, 
in its appearance, sulphur deposited from hydrogen. The test 
papers were a little darkened by the gas from the ash-grey lime- 
stone, so very slightly so, that a close comparison with the ori- 
ginal lint of the paper was necessary to discover the change ; 
ihe others were a shade or two deeper in colour. 

Judging from the appearance of the matter undissolved by 
the muriatic acid, these limestones, perhaps with the exception 
of the last, are not strictly uniform in composition, some of the 
constituent parts seeming to be only mechanically mixed, and 
unequally disseminated throughout the mass. The one which 
contains the greatest portion of naphtha, carbon, and sulphur, 
IB also that which is lowest in the stratification. 
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A VmfbrmvAy cf CUmuxU prevailed aoer ike Eairih prior (o 

ike Ume cf ihe l>eluge f 

It appears from the observations of geologists, that during tk 
earlier periods of the earth^s formation, there did not exist, 
among the then created animals and vegetables, that kind of 
geographical distribution which characterizes the organized 
beings of our time. Thus, in the lias and oolite deposites, by 
fiv the greater number of fossil vegetables belong to the family of 
Cycadaea ; indeed, sixteen of the kinds distinguished bj Brang- 
niart, which is more than one-fourth of the whde, have a refereDce 
1p. the present existing genera Zamia and Cycas ;-— genera that 
belong to those which grow between the tropics, or. on the confines 
of the tropics. In like manner, the stems of Equisefum cohmr 
naref . Brong,, ten feet long, which occur so abundantly m ^he 
lias». and leaves, from four to five feet long, of the genus Jlf0ai#- 
amh &bo met with in this formation, belong to productions of 
H.wann. cUmate, The wide distribution of these fossil plants is 
als9 in favour of a uniformity of climate. Wdl defined re- 
mains of Equisetum columnare have been found in strata of lias, 
from the southern acclivity of the Alps to near the northern 
extremity of Scotland, in an extent, therefore, of fully 12 degrees 
of latitude ; and the Ferns and Cycadaea, found along with them, 
belong to the same species, or to species so nearly allied, that 
we may justly conclude the external circumstances under which 
they existed were very much alike. According to Dr Richard- 
son, there occurs, on the banks of the Mackenzie River, as far 
as 70*" N. Lat, a coal formation, along with limestone and bi- 
tuminous shale, which formation is probably identical with that 
in the county of Sutherland, in the north of Scotland. Be 
found in it Ferns and Lepidodendrons ; and the animal remains 
enumerated agree pretty well with those of the lias and Jura for- 
mation. There is, therefore, little probability of its being' dis- 
proved, that, during the deposition of the lias, the same tempe- 
rature prevailed in all. countries, where this universal deposits 
was formed. M. Brongniart, and others, are inclined to believe, 
that the climate of the globe has changed gradually from the 
earliest to tlie present periods But proofs of the universal dis- 
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tributimi oyer the globe of a climate, resembling that in the 
present tropical r^oni, are met with not only in the formations 
of the secondary period, but also in those of later periods. Mo- 
nooQtyledonous trees, which are of but rare occurrence on the 
southern boundary of the temperate zone, are found in a fossil 
state not only in the strata immediately associated with the chalk 
fiyrmation, but also in the beds of brown coal, and other strata 
of the totiary class; and, although the numerous groupes of 
animal remains hitherto found in these formations have the 
greatest affinity to those animals which at present inhabit the 
seas and lands of lower latitudes, it is certainly no slight proof 
of the former distribution of one and the same climate, over the 
whcJe earth, when, in coeval formations, we find the same fosf 
sil remains in widely differoit d^rees of latitude. This^ it is 
alleged, has been yerified by observation. The same (or very 
nearly alUed) organic remains, as those of the tertiary and 
diluvial strata of the basins of Paris and London, of the suh** 
Appenine hills, and of the shores of the Baltic, have.be^, we an 
told, recently observed in the same kind of strata on the baok»>Qf 
the Irrawadda in the Birmao £mpire, in the neighbouriiood. of 
the Brahmaputra in Bengal^ and in Jamaica^ 

In conclusion, we need only cast a glance at the acknowledged 
locality of some of the extinct gigantic paohydermatay asi the cje* 
phant, rhinoceros, &c., to be ccHivinced, thi^ in the period of 
creation immediately preceding our own,: there, may hftve.eqc- 
iatsdy on bolh shores of; the Atlantic Ocean, . to stdistanea «t* 
tenohng from the mouth of the Len% in 70° nonth latitude,, to 
the trqoio, a climate, at least very analogous to that in the pre* 
sei^' trc^cal regions. From the preceding and oth»; w^U 
knvwn facts, we may venture to infer, that it was;aAer- the 
Deluge^ that there first appeared those differences of oKmajte 
which we were unable to shew had existed at any prioispmqril; 
and that this event took place with such feasful rapidity thfl^ 
the inhaUtants of the tropical woods and savannahs of Siberift 
werepnesecved uninjured^ with. all their tender parts, enclosed in^ 
tlu ice of the Arctic Sea. . . 
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|.!IVafM on titc Moth named Satumia Litna — the Domestic^^tioH 
of' Foreign Butterflies — and the Gee^raphical Diatribuiioii 
oflngfcti. Commiinicat«l hv-I^MRS Wii.soN, Esq F.R.S.F? 
8;c. 

J. HE most remarkabli' fact in the liistory of this beautiful sj>ecietf^ 
of molh. whicli is a native of North America, or, I ought 
ther to say, of cerlain individuals of the species, ia, that thmugb' 
the zeal and ingeimity of Mr Siimnier, a German merchant 
who resides in llie Danish town of Altona, the eggs transporle(i>l 
from a North American pnT. have been hatched in Europe, aodi 
the perfect insect eventually produced in a state of the greateW 
beauty. I am not yet acquainted with the means made use tA 
by Mr Sommer in rearing the caterpillars, nor with the same; 
or nature of the plants on which they were fed ; but these 
other particulars in the history of this interesting colony 
be afterwards inquired into, and, I doubt not, will be fre^ 
communicated. 1 

Mr Sommer is well known among the scientific collectors dt 
Hamburgh and Altona, and possesses an entomological cabins 
of singular lieauty and of great extent in the only department! 
which he cultivates, that of the Lepidopterous order. Th^ 
science of Entomology has been so prodigiously extended withuit,' 
these last few years, that, with the exception of Latreille, 
one or two others of more than usual talent and perseverancei^ 
who have cultivated and adorned the universal field, the foIlow<f 
ers of this science have been obliged each to content himself witfatt 
a mere section of the subject, Thus, Jodart and Dupoaeheiv 
have illustrated the Lepidoptera, Baron Dejean the Coleoptera}* 
and Professors Fahleen of Lund, and Wiedemann of Kiel, tl»_ 
Dipterous tribes. Gravenhorst, indeed, has lately published^ 
three very thick volumes upon a family of Hymenopterous iiw 
sects, the Ichneutnonidte alone. With the numerical extent otf 
that particular family I am not acquainted, but the total amounki 
of known sp rnced by the science of Entomology, huT 

been estima' dred thousand. When we considn 

how many s: attentive observance of the history 

and habits c, lecicB brings to light, we may foim, 
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some idea, however vague and inadequate, of the boundless and 

inexhaustible storehouse of materials, which any thing like a 

I complete knowledge of the instincts and economy of the whole 

class would exhibit. 

To return for a moment to the Satumm luna. The intro- 
duction of this insect to Europe renders it extremely probable, 
that if entomologists were as assiduous in their own calling as 
botanists are in theirs, the eggs of many beautiful species might 
be transported from foreign countries, and bred here, and that 
I thus a new source of admiration and delight would be created not 
' only to the man of science, but to the poet and the painter. The 
greater proportion of those ornamental plants which now form 
the most attractive features in our gardens, are the ori^nal pro* 
duceof foreign climes; and it would greatly add to their bea\ity, 
if a few of the many gorgeous butterflies which hovered around 
■ them in their original eountries, were now seen among the par- 
terres of the British flower-garden, or among the rich and varied 
pastures of England. The beautiful Apollo BuUerfiy, frequent 
in the Valley of Chamouni, and other pans of Switzerland, was 
found by M. Bory St Vincent, at a considerable elevation on 
the mountains of the Sierra Nevada in Spain ; and, as it is 
an autumnal species, its eggs must be so constituted as to en- 
dure, without injury, the influence of the severe winters of 
Switzerland and other central parts of Europe. According 
to Degeer, it is not uncommon, even in Sweden, where ii 
will probabiy be found to occupy less elevated stations than 
in the south, in conformity with a rule which obtains both 
among plants and animals, viz. the higher the latitude the 
lower the locality, and vice versa. In trying entomological ex. 
periments of the kind alluded to,care, of course, should be takeii 
to import only such species as are known not to feed upon culi- 
nary or other plants ol' value, for their economical uses. It 
may be objected to the practicability of such endeavours, that 
the larva would necessarily perish for want of those particular 
j^ants on which their progenitors had been accustomed to feed ; 
but I believe, that as necessity is the mother of invention among 
the human race, so among the more insignificant tribes of ttw 
issect world ; ihougji a decided prelerence may be c\hibited b 
one plant rather than another, yet where that chosen one doe 
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not exist, life is vigorously sustained hy numerous substitutes. 
The silk-worm, in default of its favourite mulberry leaves, tbrt»e« 
well upon lettuce and other plantE. 

In regard to North American spedes especially. Nature her- 
self points out, that the character of the climate, in relation to 
the development of insect life, possesses many attributes in coni' 
raon with that of firitain and other portions of Europe. Many 
of the species are alike comtiioo to both continents, and an in- 
teresting and instructive list might be drawn up in illustration 
of this community of kinds. This, however, must be done froin 
the specimens themselves, and not from books of travels, of 
other general sources, the authors of which, till of late years, ap> 
plied the supposed synonyuis of animals always in a vague, aiKl 
frequently in an inaccurate manner. This reproach is now ro. 
moved by the admirable descriptive catalogues which, in ths 
form of natural history appendices, arc annexed to or follow tha, 
publication of all voyages of discovery or other records of trsvdi 

It is in considering the widely extended distribution of maoji 
of the forms of insect life, that the subject of the geographic^ 
allotment of animals is seen under its most curious and truly 
wonderful aspect. A discovery ship under the guidance of 
brave men, surmounts with difficulty the terrors of the oceai^ 
and after being months on the trackless main, and some thau< 
sand miles from any of the great continents of the earth, shtf 
arrives at last, aud accidentally, at soiue hitherto unknown 
island of small dimensions, a mere speck in the vast world of 
waters by which it is surrounded. She probably finds the 
" Lord of the creation" there unknown, — but though untrod hf 
human footsteps, bow busy is that lonely spot with all the other 
forms of native life ! Even man himself is represented not mw 
aptly by the sagacious and imitative monkeys, which eagerly' 
employ so many vain expedients to drive from their shores what 
they no doubt regard as merely a stronger species of their race.' 
" Birds of gayest plume" stand fearlessly before the ungymps^ 
thizing naturalist, and at every step of the botanical collector, 
the most g- butterflies are wafted from the blossoms rf 

unknown I gutify the " living air" with theirmany 

splendid t Vail are such gaudy wings, and ho* 

vainly woi re as the means of transport from 
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that solitary spot where all the present generations have had 
thdr birth ! In what manner, then, did they become its deni- 
aens^ or by what means wc^e they tran^ppft^ to a pcdnit i^fnpfit 
imperceptible in comparison with the immeasurable extent of 
the circumjacent ocean. These are subjects of inquiry, a few 
out of many such, which it is more than probable man will never 
solve. 

^ I A his iam parvU atque t«a nuUls quse iratio 1 
Quaiita vis ! quam inextricabilis perfectio !*' 

The primary- eauses of the distribution of species, as well in 
the. animal as the vegetable world, are, in the opinion of Hum* 
boldt, among the number of mysteries which mere natural science 
omnoit reach. This science, or the branch of it which takes 
cognizance of zoological geography, is not, however, occupied 
in the investigation of the origin of beings, but rather of the 
knrs according to which they are now distributed over the sur- 
tmot of the earth.^ It is the spirit of inductive philosophy ap- 
plied to the ascertained facts of zoology, as connected with clime 
and country. It enters into an examination of things as they 
are,, the co-existences of vegetable and animal forms in each 
latitude, at different heights, and at different degrees of temper- 
atuxe; it studies the relation under which particular organiza- 
tioiis are more vigorously developed, multiplied, or modified ; 
but it approaches not problems, the solution of which is impos- 
sible^ since they touch the origin or first existence of the germs, 
or life. 

Many interesting facts have been ascertained and detailed by 
sdientific observefs of late years, which, in a collected form, 
would serve as the basis of a memoir on animal geography, 
which, however imperfect, would scarcely be devoid of interest- 
ing and important results. 
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iiecotmi of several New Species of Grouse {Te\.Ta.o)Jrom NariK^ 

America. 

At a late meeting of the Wernerkn Society, James VVilstn* 
Esq. F. R. S. E., Sic. gave a detailed account of several new 
species ol" grouse discoveretl by Mr David Douglas among 
the Rocky Mountains in North America. He observed in 
general, that birds of this genus are of a hardy constitution, and 
patient of extreme cold. They only occur in northern or tcnn 
perate countries, and have not yet been discovered in Africa, is 
the eastern parts of Asia, or in South America. The special 
localidea which they affect vary according to the different kinds;, 
and even the haunts of the same species admit of variation afr- 
eording to circumstances. The Wood Grouse — such as thff. 
Capercailzie (7Wrflo UrogaUus) — prefers forests of pine ; tfarfe 
Red Grouse ( T. Scotkus) restricts itself to the sides of slopiofk 
mountains and moors, careless of more shelter than is afforden' 
by the heath, or other alpine plants of yet more lowly growtlv 
or even by the natural roughness of the ground. The habits o( 
the Black Cock are intermediate between those of the species jusb 
alluded lo. Ptarmigans (of which the species of Europe an^ 
America are stilt insufficiently characterized and distinguishedjt 
prefer, in comparatively temperate climates, such as that w 
Scotland, the bare and stony sides and summits of our highefltir 
mount^ns; but under the rigorous temperature of Greenland, 
and the most northern parts of America, they are chiefly foumi) 
by the sea-shore, and among the willow and other copse woodv^ 
of the lower and more sheltered vales. The restriction of tb* 
Common Grouse (7*. Scoiictts) to the two islands of Great Bag 
tain and Ireland, is a familiar though a singular fact in the geo'' 
graphical distribution of birds. The first and most remarkable 
of the specimens to which it was Mr Wilson's more immediti»' 
object to direct the attention of the Society, was the Tetn»: 
Uroplumanv '^ I leasant- tailed Grouse, the largest of th^ 

American s) jnus, and, excepling the CapercMlri^^ 

the largest t i any country. This bird seems 
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have been observed' by Lewis and Clarke, by whom it is men- 
tioned upder the haine of Cock of the Plains ; and a notice of 
it was publidied, some time ago, in the Zoological Journal, by 
Chas. Luden Buonaparte, who obtained an imperfect specimen 
of the male in London. The length of thiA bird (when full 
^rown) is S2 inches ; its girth SS ; its weight from 6 to 8 lb. 
The female is considerably less than the male. Her plumage 
<;1osely resembles his, except that she wants the lengthened fila- 
mentotts feathers on each side of the neck, and differs slighdy in 
-the colour of chin, cheeks, throat, and breast. The flight of 
these birds is slow and unsteady. Their wings are feeble and 
proportionably small ; their progress through the air is effected 
by a fluttering motion, rather than a direct continuous flight- 
When raised, their voice resembles that of the common pheasant 

They build on the ground, beneath the shade of Purshia 
and Artemisiay or near streams among Phalaris Arundinacea. 
The nest is carelessly constructed of grass and twigs ; the eggs 
(from 18 to 17 in number) are about the size of those of a com- 
mon fowl, of a wood-brown colour, irregularly blotched with 
duKoIate-brown at the larger end. The period of incubation is 
about three weeks, and the young leave the nest a few hours af- 
ter they are hatched. In the summer and autumn months, 
these birds are to be found in small troops ; in spring and win- 
ter, in flocks of several hundreds. They never perch ; indeed, 
within their range, not a bush larger than a broom ot common 
whin is to be found. Their food consists chiefly of the buds, 
leaves, and fruit of Purshia tridentata^ Artemisia^ the seeds of 
Cactus\, brown and black ants, and sand-bugs. Their flesh is 
dark-coloured, and not particularly well flavoured. They are 
|)lentiful throughout the plains of the Columbia River, and in 
the interior of North Carolina ; but have never been seen east 
of the Rocky Mountains. 

The next species, in size and importance, is Richardson^s 
Grouse ( T, Richardsmiii)^ so called in honour of the distin- 
guished traveller of that name. There is a remarkable differ- 
ence in this species between the plumage of the male and female* 
The weight of these birds varies from ^J to 3 lb. Their voice 
is a continuation of distinct hollow sounds, like the cooing of a 
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dove. They build their nests of small twigs, leaves, or grass, 
amid coppices of birch or hazel, in the vicinity of springs or 
mountain rills. They lay from 13 to 19 eggs, nearly as large 
as those of the domestic fowl, marked with red specks. Thear 
flight is swift, steady, and peculiarly graceful. When startled, 
ihey drop from ihe branches of the pine-trees, their usual roost- 
ing-place, to within a few feet of the ground, before they com- 
mence flying — a circumslance which often deceives the hunter. 
This trait seems peculiar to the species. In spring, they are 
seen in great numbers, basking in the sun, on the southern dfr 
clivities of low hills ; and, in winter, in flocks of sixty or eighty, 
in the vicinity of springs, lakes, or large streams. They tat 
easily destroyed, continuing to sit with apparent tranquillity af- 
ter several shots have been fired. Their flesh is white and ex- 
cellent. Tliey feed on the buds of the pine, the latkina of birch, 
alder, and hazel, and the fruit of the Fragaria and Vacajniuim. 
They are very abundant in the sub-aJpine regions of the Rocfcf 
Mountains, in Lat. 5S deg. N., Long. llSdeg. W., and still moV 
numerous in the rocky districts of the Colombia, in Lat. 4S d^ 
N., Long. 1 18 deg. W. Tliey are rare on the mountains of A* 
N. W. coast *. 

The third species exhibited was named the smaller Pheasant, 
tailed Grouse (T. UrophasianeUns). The sexes resemble eadi 
other closely in colour, hut the male is rather larger than tb« 
female, and his tail more fully developed. Their prerailing 
colour is pale hrown, richly blotched and barred with blacV. 
The wing-coverts, and the outer webs of the primary wing fea* 
thers, are marked with many rounded or oblong spots of a pale 
colour. Their flight is swift, noiseless, and sttady. They are 
shy, and not easily approached by the sportsmait. They an 
found in the same range of country with the larger species flrst 

" Tetrao RMmTdaonii, aa above deaeribeil, appears to be ajnonymous wiA 
the TelToo obaeuras of Say, recently figured by Lucjen Charles fiucmapartelf 
his American Zoology. The latter nitme, as prior in date, is probably entL 
tied to tlio pr ~ idlhough we believe Ihat nn copy ol' BuonnpartA ■ 

work hail rea -t at tlie lime Mr Wilson published the Sgatt 

<rf Tctrao flicA Niniiber of his niu»lralionf of Zoologn. 
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^descnbed, ^with which they associate, and which they reseopide 
wudi ia their habits. The number of their ^g$ .varies frpni 
ISito 1£^ .in siee not much exceeding those of a. pigeon, i^d in 
poloiir of a li^t ash* — The fourth qpedes has bem. ilamei]>. in 
honour of Mr Sabine, Tetraa Sabini. The plumage is .ir¥)b 
^knd varied, and presents those singular appendages or shqujiijlf^ 
knots, so conspicuous, in the wood-partridge of the Ignited Slat^ 
iuid Canada /TWroo UmbeUua*) The otdours in the pluii|£^ 
of the female are greyer, and less richly toned — in other respecits, 
the sexes do not much differ. The weight of an individual bird 
is. two pounds. Their vqice is a continuation of measu^ 
sounds, not unlike the. ticking of a large clock. Their flight is 
rapid^ and consists of a quick clapping of the wings,, and then^<jf 
a sudden .shooting forwards, without any perceptible mp|^pp,pf 
the individual parts. They feed on the buds of PimiSy Frqga- 
rto, Rubusy Coryltt^j. Alnus^ and the berries of Focdnttiim. 
They pair in March, and build upon the ground, in cpppices of 
Coryius^ Ainelanchier^ and PteriSy and on the outskirts of pine 
forests. Their nests are composed of the slender fronds of 
PieriSy dry leaves, and grass. Their eggs are of a dingy white, 
with red spots, and vary in number from 9 to 11. They are 
remarkable for attachment to their young. The Tetrao Sgimi 
is a rare bird. During spring, it is found in small j9pcks, 
rarely exceeding right or twelve; at other seasons, it s^l(|(Hn 
hiq)pen8 that more than . three or four, are seen together^ 
Like the Tetrao UmheUus^ which it resembles in the prevail- 
ing character of its plumage, it is in the habit of perching. upcHi 
the stumps erf decayed trees, in the darkest parts of the^ foi:ests, 
and there performing the singular operatic^ c^ed drimv^i^^ 
which is effected by giving two or three loud distinct claps with 
its wings, followed by many others, which become quicker and 
quicker, until the noise appears to die away in tlie distance, like 
the sound of a muffled drum. This beautiful species was dis- 
covered by Mr Douglas, in the woody parts of the N. W. coast 
dT America, between the parallels of Lat. 40 deg. and 49 deg. 

The fifth and last species exhibited, is called, in honour of the 
distinguished commander of the over-land Arctic Expedition, 
Tetrao Franklinii. Mr Wilson has as yet seen only the male. 
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The goneral plumage is dark and glossy, composed of altetnate 
bars of black and greyish brown. The hi^, neck, and breasl, 
are almost black ; the tail is entirely black. The upper and 
under tful-ooverts are black, terminated by a large white spot; 
and the lateral parts of the abdomen are likewise spotted with 
■white. It runs with great speed over shattered rocks and among 
brushwood, and only uses its wings as a last effort to escape. 
When raised, its flight is similar to that of the Isst-meniicHied 
species. Its alarm note is composed of two or three hollow 
Bounds, ending in a disagreeable grating noise, like the latter 
part of tlie cry of the Guinea fowl. Like other birds of the 
same genus, it builds on the ground, not unfi-equently at the 
foot of decayed stumps, or by the side of fallen limber, in the 
mountain woods. Its nest is composed of dead leaves and grass, 
and contains from five to seven eggs, of a dingy white colour, 
not latter than those of our wood-pigeon. It is smd to be one 
of the most common birds in the valleys of the Rocky Moun- 
tains, from Lat 50 deg. to 54 deg. N., near the soiu'ces of the 
CtJumbia. It probably inhabits still higher latitudes. — Mr 
F iWilson remarked, in conclu^on : ** I have little doubt iliat 
eome of these birds might l>c imported into this country, of 
wbicb the soil, climate, and natural productions, are not ao dis- 
flinnlar to those of thdr native regions, as to preclude the hope 
of a successful issue to an experiment of a very interesting na- 
ture, vhich the wealth and zeal for field sports, inherited by 
many of our atistocracy, would render easy, and which might 
eventuallj prove of more permanent and substantial advantage. 
Their importation would certainly form a fine addition to the 
ieatbered game of Great Britain.^ 
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.DescripHon of several New or Rare Plants which have laiehf 

Jbywered in the neighbourhood ofEdinhurgh^ and chiefly in 

Hie Royal Bota/tiic Garden. By Dr Graham, Professor 

of Botany in the University of Edinburgh. With a Plate 

illustrative of the germination of the Nepenthes disUllatork. 

10th Mar. 1830. 
Cestrum bracteatum. 

C. bracteaium ; filamentls basi barbatis ; foliis lanceolatiff undulatis pu • 
bescentibus; stipulis oblique cordato-reniformibus ; bnufteis spatha- 
ceis ; floribus fasciculatis. 

Cestrum bracteatum. Link ^ Otio^ Icones Plant. Bar. Hort Reg. Bot. BeroL 
Pars I. p. 11, t. 6. 

Descriptiow. — Stem woody, rough. Branches covered with dense, green- 
ish tomentum, which withers and remains long attached. Leaves scat- 
tered, light green, stalked, spreading, lanceolate, strongly veined, waved 
or crisp^ covered with harsh pubescence on both sides, the middle rib 
and vems projecting much on the under-side, the former above also. 
Petiole erect, grooved above, pubescent, purple before fading, about a 
sixth of the length of the leaf. Stipules geminate, varying in size, the 
largest upwards, broadly falcate or kidney-shaped, horizontal and bend- 
ing round the branch, more glabrous than the leaves. Peduncles (about 
an inch lon^) axillary and terminal, generally about twice as long as the 
petioles, slightly flattened and dilated towards the flowers. Pedicels 
very short, stout, straight, slightly pubescent. Flowers fascicled, nod- 
ding, of a uniform pale yellow. Bractea single at the base of each flower, 
wit£ the exception of the central one, spathe-like, appressed, acuminate, 
and coloured uke the flower, pubescent. Calyx about as long as the pe- 
dicel, pubescent within and without, nearly cylindrical, with five strongly 
projecting ribs on the outside, leading to five slightly connivent acute 
teeth. Corolla inferior, hypocrateriform, pubescent without, smooth with- 
in ; tube nearly an inch long, dilated a little upwards, and contracted at 
the throat : limb 5-cleft, segments ovate, acute, spreacUng at right angles 
^o the tube, each with two strong ribs projecting behinoT Stamens five ; 
filaments inserted immediately above the middle of the tube, each having 
a tuft of matted hairs projecting from the inside at their base, above thS 
straight and smooth, nearly reaching to the faux. Anihers bilobular, 
short, connivent, bursting laterally : pollen yellowish-white. Stigma sap- 
green, nearly round, but flattened a little at the top, raised above the 
anthers, and projected into the faux. Style (three quarters of an inch 
long) nearly colourless, fiUform. Germen roundish or obovate, smooth, 
yellowish-green, obscurely furrowed, seated on a small yellow disk. 
Ovules numerous, obovate. 

We received this plant from the Botanic Garden of Berlin, in June 1828. 
It is a native ui Brazil, and blossomed in the stove of the Edinburgh 
Botanic Garden in December 1829, producing, during a considerate 
time, a succession of rather ornamental flowers. 

Conostylis aculeata. 

C. aculeata ; perianthiis intus glabris, scapis corymbisve divisis, foliis gla- 
bris margine aculeatis : aculeis interstitio brevioribus.— 5r. Prodr, 309. 

Bescriptiok. — Leaves (6-13 inches long \ inch broad) dull green, red at 
the base, distichous, equitant for about two inches at the base, ensiform- 
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fiilcate, sometimes twisted, coriaceous, stiff, many-nerved, elabrous, acu- 
leate ; aculei colourless, straight, ascendii^, riffid, rising m>m coloured 
bases. Soape terminal, decumbent, 7 incbes long^ sparingly branched, 
round, branches rising from the axils of sheathing pointed &aol00, which 
(are about an inch long, and) diminish upwards. If^floreteence a corym- 
bose cyme. Fkwen crowded. Perianth campanulate at the base, per. 
sisting, ^.parted, segments erect, ovato-lanceolate, concave, r^i^ular and 
nearly equal, yellowish-white and smooth within, without greenish-yel- 
low, and, as well as the scape, base of the bractese, and pedicels, co- 
vered with a brandling greeni^ tomentum. Stamens six, inserted into 
the perianth, filaments adhering to the perianth for the ffreater part of 
their length, smooth, slightly connivent, prolonged by the back of the 
anthers, which are longer than them, and are linear, erect, slightly l>ent 
backwards, yellow, bilocular, bursting along their edges ; pollen yellow. 
PiatU single, shorter than the stamens ; stigma of three idiort suberecl 
points ; style single, rigid, smooth, persisting, slightly tapering ; germen 
half inferior, 3-£cular, conical and empty above the perianui ; ovules 
numerous in each loculament, round, attached to a central receptacle, 
which is undivided and prominent in each loculament, confined to that 
part of the germen below the perianth. 
Our specimen of this plant was received from Robert Barclay, Esq. Buiy- 
hill, in 1828, and fiowered in January and February last. 

Elephantopiis Martii. 

£. Martii i caule ramoso, piloso, folioso; tbliis subsessilibua, undulatis, 
rugosis, supeme hispidis, subtus tomentoso-pubescentibus^ serrato- 
crenatis, denticulatis, inferioribus spathulato-oblongis, breviter atte- 
nuatis, superioribus lanceolatis. 

Elephantopus scaber. Herb. MarOL 

Bssc&iPTioK. — Stem, including the flowering-stalks, in our plants, which 
are still growing, ten inches nigh, but in native specimens much more, 
herbaceous, erect, branched, nexuose, covered with simple, spreading, 
rather harsh hairs, which are most numerous on the younger branches. 
Lower leaves (6 inches long and 2 broad) spathulato-oblong, shortly atte- 
nuated, decurrent along snort petioles, stem clasping, comigated, undu- 
late, seirato-crenate, pubescent on both side^s, pubescence harsh above, 
soft and much more dense below ; middle rib very large, prominent on 
both sides, especially below, flattened or slightly channelled above, pri- 
mary veins very prominent below, oblique, with transverse prominent 
reticulations terminating in little mucros, which in the lower leaves are 
in the bottom of the indenations ; upper leaves lanceolate, and diminish- 
ing upwards, but otherwise similar to the lower. Bractea ovate, sessile, 
similar in colour and structure to the leaves, solitary, or, at the extremities 
t)nly, three together from the confluence of three capitula. Flowers all her- 
maphrodite, capitate, axillary or terminal, sessile. Involucra chafiy, im- 
bricated, geneially four-flowered ; chaffs few, imbricated, lanceolate, mu- 
cronate, three-nerved, keeled, erect, entire, or serrated towards the apex, 
green, scariose at the edges, pubescent on the outside, smooth and shining 
within, longer than the bractese, the four innermost subequal, and twice 
as long as tne others. Corolla small, purplish-white, tubular, smooth ; 
tube longer than the involucrum, curved, slender ; limb 5.parted, seg- 
ments secund, equal, linear-lanceolate. Stamens shorter than the Hmb ; 
filaments slender ; anthers linear, unconnected at least after expansion. 
Stigma hairy, bi-parted, revolute. Style exserted, filiform, smooth ex- 
cepting near ♦^'^ '^^'frnia. Germen green, obovate. Aehenia obconical, 
with ten sm' it^rstices pubescent. Pappus of few (10 ?) rough 

simple hair£ tly ciliated at their bases, shorter than the 

tube of the 

Seeds of this me from Mr Harris at Rio Janeiro by 

Captain Or sty's Packet Service, in April 1829. It 

has been kej nrered in February and Mardb last. It 
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oerUinly nearly approacfaes to Ekfikantopm mhAm*, but may be dlstin* 
goiabed from tbia spec&ea, wfakb ia moreoyer a natiye of the JBaatlndiea, 
hj being much lai^r, its atom much more tomdied, the kayea more 
corrugated, more undulated, more strongly leticulated, and much more 
denaelj coyered with &r softer pubescence below. I am enid)led to 
identity it as the plant of Martins, by a specimen communicated by 
Martina himself to Dr Hooker, who, with his usual kindneaa, permitted 
me to examine all the species in his herbarium. The specimen dluded 
to waa collected by Martius on the Bio Belmonte, too common a name 
to be yeiy precise, but probably in or not far from tlie province of Bio 
Janeiro. 

X.obelia Kraussii. 

li. JTrauMM ; caule herbaceo^ glabro, erecto, ramoso ; foliia lanceolatis, 
subsessilibus, decurrentibus, argute serratis, utrinaue nudis ; pedun- 
culis axillaribus, solitariis, foliis longioribus ; laciniia calydnia aubu- 
laUa, subdentatis, patentibus, corolli^ue glabris. 

DsscaiPTioN.— -/loo/ perennial. Stem (1-1 4 foot high) succulent, green, 
^brous, angular from decurrent leaves, erect, branched. Lmots (4^ 
inches long, | broad) numerous, scattered, lanceolate, glabrous on both 
sides, shining, bright green, paler below, sharply serrated, the aerratures 
largest at the base, subsessile, decurrent, much smaller towards the top of 
the stem, slightly bullate, strongly veined, yeins prominent on both sides. 
Pedujicles (3 mches long) axillary, solitary, numerous towards the top 
of the stem, i-flowered, nearly twice the length of the diminiahed leaves 
from the axils of which they spring, smooth, compressed, and having 
two subopposite bristle-shaped smooth decurrent bractee near the 
middle, below which they are bright green, paler in the middle, and 
towards the top red. Calyx red, glabrous, persisting, of five rather un- 
equal subulate segments (5-7 lines long), spreading at right angles to 
the peduncle, and each with a very few obscure teeth. Corolla (1 inch 
long) red, marcescent ; tube compressed, cleft to its base along the up. 
per side^ but spreading little ; limb 5-parted, segments linear-aubulate, 
with the apices deflected, the two upper the broadest* the three others 
turned downwards, and that in the centre rather the smallest. Stamena 
shorter than the corolla, marcescent ; filaments white, smooth, forming 
a half cylinder, and united, except towards the base, where only they 
are unconnected to each other and pubescent; anthers leaden.«oloured, 
terminated by a dense white beard; pollen abundant, and whitish. 
Stigma bilabiate, segments revolute, roimded, glandular, aligHbtly hairy 
behind. Sij^ as long as the stamens, yellowish, and sUghtly clavate, 
continued downwards into the dissepiment, marcescent. Germen gla- 
brous, bilocular, with a conical empty beak (which afterwarda fidls down^ 
rising above the calyx, otherwise inferior. Ovules numerous, attachea 
to a central receptacle, the transverse section of which is kidxiey-shaped 
'in each loculament. Seeds minute, pale brown, lenticuhur, hoUow on one 
side, when seen under the microscope dotted and shining. 

The seeds of this plant were obligingly communicated to me from Domi- 
nica in September 1828 by my valuable correspondent Dr Kiauss, in 
acknowledgment of whose kindness I have named the neciea. It first 
flowered in the stove in January and February laat, ana is onuunentaL 
In the arrangement of the species, it must stand near X» penie^fblia of 
Ijamarck. 

Nepenthes distiUatoria : foem. 
Early in summer 1828, 1 was informed by Professor Dunbar <|(:|i^a Uni. 
yersity, that a plant of Nepenthes distUkUoria was coming into flower in 
his stove. I immediately went to see it, and was not a fittle pleaaed to 
find that it was a female. Professor Dunbar was kind enough to permit 
its removal to the Botanic Oanlen, where we placed it beside our male 
plant, fortunately then in flower for the second time. As the female 
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flowers expaniled in succeulon, ve dusted tbe pintilla with the pollen, 
secreted in abundniice by the male plant, and had tlie satisfaction to 
>ee th? germena Kfadiially enlarge, mid the seeds ripen io Buc<xi!slon 
in December and January. 
Dbscqiption — The habit and inflorescence of the female is so preciselj 
like that of the mule de»criboil at length in the Edinburgh New Philosopbi- 
caljournal For October 1927, and in Botanical Magazine, fol. £798, and 
the figure of the female blossom taken from Mr Loddiges' plant, and 
publiSied In BoU Mac. t. 2628, under the nitme of JV. PAj^amp/uiTa, a 
so accurate, that I Bhall hero add very little to the account of the adult 
])lant- J'iichen of ttriner texture in their lower half, and the inner sut. 
ftce of this jmrtion, as well as the inner sur&ce of the liil, is covered 
with conspicuous glands. Jlaetme^ or more propcrlj funieji*, crowded, 
from the lowest pedicel to the apex about ten inches long. Capsule (I 
inch long) erect and sccund perhaps from the peduncle pushing out ho- 
rizontally, ovato-oblong, truncated, crowned wiUi four flat, sessile, brown, 
hajd, emarginate stigmata, tetra-lucular, tetra- valvular, two opposite su- 
tures, opening before the others, dissejiimenls from the centre of the 
valves Saeib dicotyledonous, very numeroua, attached to the dissepi- 
ments, erect, small, provided with a brown arillua, which is ^tkof an 
inch long, and greatly attenuated at both its extremities, angular or fur- 
rowed, tiexuose, and slightly twisted ; nucleus ovato-oblong, pointed at 
both enda, about a lillh of the length of the arillus, and nearly occupy- 
ing its centre, yellowish ; embryo central, straight, white. 
Platu VI. contains a sketch of our male plant, made about two years ago, 
when it was eight feet high. It is now IS4 feet above the surface of the 
soil, and perfectly healthy, but scarcely more branched, one branch only 
having come out under each of two panicles. 
Germination. Plate VI. alao shews the rine seeds, the germiualjng seeda, and 
the young plants in different stages of adrancemenl. Some of the seeds 
were sown as aoon as they were ripened, and others at various periods 
during spring. They rei^uired much heat to make theai germinate, and 
protection by a plate of glass Lid ower the pots, which stood in Hnta fdlcil 
with water. Ciermination be^n in Ajiril Eind J^Iay. l-'ig- I. Arillus of 
ripe seed laid open, to show the relative position and size of the nucleus 
still covered by its Inner coat, which is seen extending towards the 
extlemltles of the arillus. 2. Nucleus removed from the arilluE^ and 
divided, to show the embrya 3. Seed with germination just beginning, 
the ^ume rising in form of an arch, the apices of the cotyledons being 
BtUl lield down within the albumen, i. Slit in the upper part of the 
arillua spreading, the plume erect, albumen absorbed, the cotyledons 
spreading, the first pitcher scarcely appearing in the centre. 5. 6er- 
mlnfttioD advanced another stage, the lirst pitcher with its lid closed 
erect, and the radicle pushing throu^ the arillus on the opposite side 
from the plume. 6. Three pitchers evolved, having each two prominent 
ciMated vingl, and the upper surface, of the lid muricated, the two first 
sessile, — the cotyledons deflected, and bt^nning to fade, — the radicle 

■" "--' J. Five pitchers formed, the three last upon the apices of 

e>, but without any intervening cirrhus ; — the cotyledons more 
. and greatly wasted. The arilluB remains in all these, In con- 
X of being transflied by the radicle. All but Fig. ^. which is 
of nUural luze, magniiied. The accurate Geertner (De Fruct. et Sem. 
Plant. 2. IB.) never could have called these seeds monocotyledonoHs if 
he had seen their germination. 
It appears fitim the above, that the pitcher is an appendage to the middle 
rib of tbe leaf, this (the leaf) originally consisting of tne ciliated wings 
of the pitcher only, but is subsequently elongated downwards, and at 
last the membranous expansion along the pitcher dt^neratcs into two 
prominent nerves, and for a considerable way alons the middle rib is en- 
tirely removed, leaving this to act b« a long simple drrhiw. 
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Celestial Phenomena Jrom April 1. to July 1. 18S0, cakulaied 
Jbr the Meridian of Edinburgh^ Mean Time. By Mr 
George Inkes, Astronomical Calculator, Aberdeen. 

TbetlmeiKe faneitod aeooidiiig to the Civil nckanliig, the day twgiwilng t niMaliht. 
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12 40 39 


dJtil 


12. 


23 29 48 


die? 


2a 


16 41 47 


61)' SI 


13. 


25 15 


rf J xas 


27. 


4 28 30 


6 )>fiW 


13. 


34 59 


Em. III. sat 11 


27. 


8 34 49 


Em. III. sat If 


IS. 


10 14 12 


6 1) ^«5 


27. 


19 51 5 


dD-TIJ 


13. 


22 36 10 


( Last Quarter. 


28. 


3 5 36 


]) First Quarter. 


15. 


18 15 - 


In£ c5 9 


28. 


7 32 48 


6DyW 


17. 


10 26 36 


c5D? 


2a 


22 30 41' 


d janf 


17. 


23 33 40 


Im. IV. sat 11 . 


30. 


48 3 


Im. I. sat 11 


la 


2 3 14 


Km. IV. sat 11 


30. 


7 37 35 


61)»rfs 



On the 22d of May, there will be an Occultation of Aldebaran by the Moon 



D. 



■• / // 



Immersion, 
Emersion, . 



22. 



la 42 16, at 184** 
19 13 8, at 25r. 



The angle denotes the point of the Moon*s limb where the phenomenon will 
take place, reckoning from the vertejf of the limb towards the right hand round 
the circumference, as seen with a telescope which inverts. 



The followiimp Occultations were observed at the Observatory, Marischall 



College : 

1829, . Mean Time, 

rr H. / // 

Aug. 21. yTauri,Emers. 22 43 33,4 

22. 6 Tauri, Emers. 2 29 41,0 

75 Tauri, Emers. 2 37 49,0 

160 Mayer, Emers. 3 45 51,3 

Aldebaran, Imr — - '^ *^6 14,6 

The Telescope 
tions have been con 
tained by transits of 



Mean Time, 

Dec. 9. Aldebaran, Immer. 17 46 29^1 

Emers. 18 37 44,» 
Immersion instantaneous. 

At Emersion, the star was 0^,2 in 
recovering its full splendour. 

achromatic by DoUond. The observa* 
\nd rate of the clock, which were oh- 
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Proceedings of the Wemerian Natural History Society. 

(Continued from p. 189.) 

I83O9 Jan. 9. — Robert Jameson, Esq. President, in the chair. 
The Secretary read a communication by Dr R. K. Greville, on 
the various economical uses of sea-plants ; and the Doctor ex- 
hibited beautiful dried specimens of the most useful and inte- 
resting species. — ^The Rev. Dr David Scot of Corstorphine then 
read an essay on the Rams and Badgers with the skins of which 
the Israelites covered the Tabernacle. — Specimens, male and 
female, of a rare North American Moth (Satumia Luna), bred 
in Europe by M. Sommer of Altona, from imported eggs, wa^ 
exhibited ; and illustrative notes, by Mr James Wilson, were 
read to the meeting. (See supra^ p. 367.) 

At this meeting, Dr John Coldstream of Leith, was ad- 
mitted an ordinary member ; James Mather, Esq. of South 
Shields, a non.resident member ; M. Chauvin of Caen, a fo- 
reign member ; and Dr Holmes of Montreal, a corresponding 
member of the society. 

Jan, 23. — David FALcoNAR,Esq. Vice-President, in the chair. 
— There were read to the meeting some notices relative to 
the coal found under the marly red sandstone near Leicester, 
contained in a letter to Henry Witham, Esq., illustrated by 
sectipnsof the borings for coal. — Dr John Aitken then exhibited 
a number of very fine anatomical preparations, and gave from 
them a demonstration of the circulation of the blood in the foetus, 
in man, and in several of the lower animals, particularly the 
cow, the red deer, the dog, and the seal. 

The members of the society afterwards proceeded to Dr 
Hope's laboratory, to witness a beautiful experiment, showing 
the intense light and heat produced by passing upon an ignited 
ball of lime, placed in the focus of a light-house reflector, a con- 
tinued stream o^ ^'Hrogen gas. 

Feb. 6. — E R, Esq. V. P. in the chair. — 

The Secretar • by Mark Watt, Esq., on the 
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power which certain spiders possess of fixing their threads hori- 
zontally between two perpendicular bodies placed at a distance 
from each other. Likewise, a notice rej^arding a sort of fascina- 
tion practised on small birds by the whitret or weazel ; in a 
letter from the Rev. Alexander Duncan of Mid-Caldar.— >The 
Rev. Dr Scot then read an essay on the Dishong of Moses or 
Gazelle of the Plain, the pygarg of the English Bible. 

18S0, Feb. 20.— David Falconar, Esq. V. P. in the chair. 
— ^There was read an account of several new species of grouse 
recently discovered by Mr David Douglas among the Rocky 
Mountains, communicated by James Wilson, Esq. ; the sped- 
mens at the same time being placed on the table. For a full 
description of these species, see p. 872 of this Number. — ^The 
Rev. Dr Scot read an essay on the mustard plant mentioned 
in the Grospels, showing that it was probably the SinafMs nigra, 
which grows five or six feet high in warm countries, rather 
than the Phytolacca decandra, which probably did not exist 
in Judea. 



SCIENTIFIC INTELLIGENCE. 

METEOROLOGY. 

1. Clinuxte of Britain. — Of all the climates of Europe, Eng- 
land seems to me most fitted for the activity of the mind, and 
the least suited to repose. The alternations of a climate so vari- 
ous and rapid, continually awake new sensations; and the 
changes of the sky from dryness to moisture, from the blue 
ethereal to cloudiness and fogs, seem to keep the nervous sys- 
tem in a constant state of disturbance. In the mild climate of 
Nice, Na]:^es, or Sicily, where, even in winter, it is possible to en- 
joy the warmth of the sunshine in the open air under palm trees, 
or amidst evergreen groves of orange frees, covered with odorous 
fruit and sweet-scented leaves, mere existence is a pleasure; 
even the pains of disease are sometimes forgotten amidst the 

JANUARY— MARCH 1880. B b 
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balniy influence of nature ; and a series of agreeable and un- 
interrupted sensations invite to repose and oblivion. But in 
the changeable and tumultuous atmosphel^ of Englatid, to be 
tranquil is a labour, and employment is necessary toy ward off 
the attacks, of ennui. The English, as a nation, is {Nre-eminentp 
ly acuve, and the natives of no other country fdAow their ob- 
jects with 80 much force, fire, and constancy. And, as human 
powers are limited, there are few examples of very distinguished 
nn^ living in this country, to old age. They usually fSail^ droop, 
and die, before they have attained the period naturally marked 
for the end of human existence. The Uves of our statiesmeoj 
yfsxnot^ poets, and even pUUiosqfAers, aficwd abundant pfodTs 
of the trnth of this opinion ; whatever bums consutnes, adies 
ijl^niain. Before the period of youth is passed, gtey hairs usuidly 
cover "those brows whidi are adorned with the civie dakdr lal^ 
rel ; and in the luxurious and exciting life eS the man of i^sa* 
sure, their tints are not even preserved by the myrtle wileath, 
or the garland of roses, from the premature 'vnnter of time. — 
Sir H. Davy. 

2. Winter g/^ 1829-30. — It appears that the cold in the south 
of France and in Spain has long prevailed, and been more severe 
than has been experienced there for a great number of years ; 
but that in this country (Scotland), and in places in a higher 
northern latitude, although they have had very deep snow, yet 
it has been found comparatively mild for a winter like this ; 
therefore, the rigour of the frosty air seems to have been con- 
fined within the parallels of SS" and 38* N. Lat; witK ptevail- 
ing N. and N.E. winds from over the continent of Europe. Ire- 
land being within these parallels, it is curious that its inhabi- 
tants should, at the same time, also have enjoyed it' mild atmos- 
pbefe. — Anmls qf Philosophy^ March 1880. 
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3. Meteorological Table. — ^Extracted from the Raster kept 
at Kinfftuns Castle, N. Britain. Lat. 56^ 9» SV' ; above the le- 
vel of the sea 150 feet* (Communicated by Lord Gbay.) 



1829, 



§an 



Xeigkto/ 



January,.... 
February, . ... 

.March, 

April,.. « 

May, 

June, 

July, 

August,....; 
$^pterabtf,... 

October, 

"iSTdveml^er, ... 
Bdcember,.... 

Aferageof > 



Baxom. 



Inchok 

29.7M) 

29.499 

29.720 

29.318 

29.811 

29.792 

29.512 

29.622 

29.487 

2^.744 

29.789 

29.965 



Thenn. 



29.667 



34.774 
39.607 
41.387 
44.800 
54.326 
60.600 
6a258 
58.064 
52.133 
4a419 
41.467 
39.194 



bySirt 
Thcmi. 



Mean 



Baxom. 



29.774 
29.715 
29.714 
29.357 
29.829 
29.782 
29.520 
29.637 

Il:2a492 

29.^43 

29.826 

IL29.961 



47.919 



w. 



Therm. 



33.742 
40.000 
40.581 
42.533 
50.161 
55.500 
56.774 
54.838 
49.733 
47.003 
41;066 
37^645 



35.129 
40.321 
41.645 

43.767 
52.258 

5aa67 

58.193 

5^387 
51.133 
47-903 
41^6 

3a7ic 



Depth 
ofRabi 
in Gar* 

den. 



29.696 



ladiei. 
5.00 
2.00 
1.50 
3.00 

1.70 

1.80 
5.85 
5.40 
*76 
2.50* 
^ 2;8a 
: 1.30^ 



No.o<D«yi 



Rain or 
Sdov. 



45.6841 47.073 k8A.60 



I •• 



i 



10 

7 
7 

15 

7 

13 
16 
14 
11 
13 
11 

7 



131 



Fafr. 



21 

21 

24l 

15 

24 

17 
15 

17 
19 
18 
19 
24 
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ANNttAL RESULTS. 



BAROMETER. 

ObservatloiMk Wind. Inch. 

Highest, . atstBec SW. 30.50 

Lowest, . 15th A^, SE. 28.53 



HORNIKQ. 

I'BERMOMETER. 
Wind. 
3mAu^8^- . . . 
22d J'amiaty, . . 



RVBtCINOi 



Highest, . 31st Dec. SW. 30.56 
Lowest, . 15Ul April, SE. 28.63 



8th August, . 
19th January, 



Weitfafer. 

Fair, 

Rain or mow. 



234 
131 

365 



Wind. 
N. & NE. 
£; &, 8E. 
S. ^ 1^. 
W. & NW. 



Sir. 


«»•■ 


SW. 


2P 


SW. 


64'* 


w. 


2(r 


Timet. 


• 


10 


• 


101 


• 


20r 


• 


44. 



365 



BseirmieHMnna Cold b^ Sij^s TfOfihomeleti 

CoMest, 2l^4;*January, . Wind, SW. 

Hottest^ iit^ June, * • do. SE. 

Mean Tenipettture for the ^, 47^073' 

Reiulii of Two RmiiA 



74* 




In. 100* 



L Cent^e'd[*'feh]&uri8'Gardeti, about 20feet above the level of the sea, 35.60 
2. Square Tower, Kinfeuns Castle, 180 feet, .... 36.00 

B b 2 I 
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4. Meteor(dogival Tables for Aberdeen, 1829. — As in a con- 
temporary Journal, that of Dr Brewster, there is an accurate 
Meteorological Table for Edinburgh, by Mr Adie, we do not 
consider it necessary to republish it here, but are happy to have 
an opportunity of communicating to our readers accurate Me- 
teorological Tables of another well known part in Scotland, viz. 
Aberdeen, drawn up by Mr Innes of Aberdeen. 

TABLE of the Mean Temperature at Aberdeen for each Month if 

the last Seven Years. 

From Observations made by Mr George Iknes, Astronomical Calculator. 



January,.... 
February,... 

March, 

April, •.•...... 

May, 


1823. 


1824. 


*1826. 


1826. 


1827. 


182a 


1829i 


Stf.69 
35.03 
40.41 
44.6a 
61.33 
64.19 
66.24 
66.88 
64.08 
4a27 
47.81 
39.94 


40.14 
3a32 
36.69 
44.13 
4&73 
64.76 
60.61 
68.63 
6^47 
46.47 
38.89 
36.13 


37.96 
37.64 
39.88 
44.48 
48.60 
66.10 
60.60 
69.83 
57.56 
60.45 
40.14 
39.37 


34.29 
40.69 
40.04 
45.32 
63.27 
62.66 
61.48 
60.34 
56.26 
49.56 
38.41 
40.23 


35.43 
34.91 
39.06 
46.17 
60.98 
67.46 
62.05 
67.49 
5&34 
51.88 
41.59 
41.89 


40.00 
41.43 

42.87 
46.67' 
52.07 
5&96 
60.56 
60.39 
55.94 
4a74 
4ai8 
4&15 


S440 
38.69 
41.60 
4Sw25 
51.86 
56.43 
58J^ 
56.49 
51.67 
46.46 
41.01 
39.14 


June, 


July, 

August, 

September, . 

October, 

November, .. 
December, .. 


Mean,... 


47.12 


46.32 


47.69 


48.46 


47.86 


49.65 


4&62 



MEAN OF THERMOMETER, 

At Aberdeen^ for each Month during 
the Year 1829. 

January, 34.40 

February, 3S,69 

March, 41.60 

April, 43.25 

May, 61.85 

June,. 56.43 

July, 68.66 

August, 66.49 

September, 61.67 

October, 46.46 

November, 41.01 

December, 39.14 

Mean Temp - .. 9,62 



BAIN 

FiOen at Mariaduil College OUerva- 
torg^ Aberdeen, during the Year 1829. 

January, a48 Inches. 

February,.. 0.99 

March, 3.12 

April, 2.74 

May, 0.66 

June, 1.54 

July, 1.92 

August,* 4.35 

September, 2.35 

October, 2.72 

November, 2.34 

December^.; 2.45 

Total, 2a66 Inches. 

* The quantity which ftU durine the tboi 
of ttie 5M. ad. and 4th or Au^, w» l£ 
inch. 
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5. Latitude of CaiUm Hill.— As the Calton Hill is one of 
our most interesting meteorological and geological points, we are 
hnppy in having an opportunity of giving the precise position 
of the Observatory plaued upon il. The Latitude of this Ob- 
servatory, as determined by Mr Henderson, from the data of 
the Trigonometrical Survey, is 55° 57' 19" 5 N. 

6. Mysterious Sounds. — The wide spread sail of a ship, ren- 
dered concave by a gentle breeze, is a good collector of sound. 
" It happened," says Dr Arnott, " once on board a ship Bail- 
ing along the coast of Brazil, far out of sight of land, that the 
persons walking on deck, when passing a particular spot, al- 
ways heard very distinctly the sound of bells, varying as in 
human rejoicings. All on board came to listen, and were con- 
vinced ; but the phenomenon was most mysterious. Months 
afterwards, it was ascertained, that, at the time of observation, 
the bells of the city of St Salvador, on tlie Brazilian coast, had 
been ringing on the occasion of a festival ; their sound, there^ 
fore, favoured by a gentle wind, had travelled perhaps 100 
miles by smooth water, and had been brought to a focus by the 
sail on the particular situation or deep where it was listened 
to. It appears from this, that a machine might be constructed, 
having the same relation to sound that a telescope has to ^ght. 

7. Effects of Electricity oii Rocks. — Electricity, as a chemi- 
cal agent, may be considered, not only as directly producing an 
infinite variety of changes, hut also as influencing almost all 
which take place. There are not two substances on the sur- 
face of the globe, that are not in different electrical relations to 
each other ; and chemical attraction itself seems to be a pecu- 
liar form of the exhibition of electric attraction ; and, where- 
ever the atmosphere, or water, or any part of the surface of the 
earth, gains accumulated electricity of a different kind from the 
conUguous surfaces, the tendency of this electricity is to pro- 
duce new arrangements of the parts of these surfaces. Thus, a 
poatively electrified cloud, acting even at a great distance on a 
moistened stone, tends to attract its Olygenous, or acidiform, or 
acid ingredients, and a negatively electrified cloud, has the 
same effect upon its earthy, alkaline, or metallic matter ; and the 
silent and slow operation of electricity is much more important 
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in economy of nature, than its grand and impressive c^ratiun 
ID lightning and thunder. 

8. Meteoric Iron of' Atacaimi. — In the liUely published part 
of the Transactions of the Koyal Society of Edinburgh, there ii 
an analysis of this iron by Dr Turner, which is not correctly 
given. Dr Turner sends the following as the accurate resuh. 
Iron, 93.57 ; Nickel, 6.618 ; Cobalt, 0.535 : = 100.723. 



MINERALOGY. 



9- Perishable Nature of' IVorks iifMcHi. — ^No work of excel- 
lence ought to be exposed to the atmosphere ; and it is a great 
object to preaerve them in apartments of et|uable temperature, 
and extremely dry. The roofs of magnificent buildings should 
be of materials not likely to he dissolved by watei-, or changed 
by the air. Many -electrical conductors should he placed so as 
to prevent the slow or the rapid effects of atmospheric electri- 
city- In painting, lapi»: lazuli, or coloured hard glasses, in 
which the oxides are not liable to change, should be used, and 
should be \aiti on marble, or stucco encased in atone ; and no 
animal or vegetable substances, except pure carbonaceous mat- 
ter, sljoiild be used in pigments; and none should be mixed 
with the varnishes. Yet, when all is done that can be done, in 
the -vork of conservatiiHi, it is oaly producing a difierence io. 
the d^ree of duration. .4°^ ^^^9¥^ ^be statements tfau onr 
ftieod has t^ade, it ia evident thftt noQe of the .works, of a mor- 
t^ bta|ig can be eternal, as none of the combi|iB,IJops.qf a linut- 
ed JQt^lect can be jn^pite. The a|)erAt4ons of Nafune, v}ien 
s\pw, -^tiie ip ieas pujre. ^9]rever n^^n may /pr a l^ffie y^urp tjor 
ni^t^ over ber, ah? is iwrtaw of .^ftxiyering :her «mmi:e. £[e 
conv^tB her rocjts, her stones, her trees, into ibnns pf pfilaces, 
hftj^l^ ai>|d ^p^ ; ^e employs t^ie m^t^s foun4 jn /J»p ^Kjsom 
of ,^e wrtji n i^afffifdpTfti) Qf pow^-r-apd.tlje s^ds ^d cj^^s 
w)^ coijsti^^ il» Buiiace, as ocpameots .and .resoif^:^ ,q^ 
luxury ; be iiqprii;^nB air by ^i^aiter, and tortures water by Qr^^ 
to.chai^, Qr i^odify, «■ ,^Bfin)y, the nptwj^'ad f^^s pf ttljpg^ 
Bh^ in ^(Hae lustrufjap, bi||||[orks Ifegin to rfwnge, fipd fa ^&^ , 
ceffUirjes thfiy dpcfiy ftofl ^e jn (Hins ; and bis mi^ty teipple?, 
franisd, as }l,y/eie,if^,m'mrifl^:Mi dj>^e purff^^rr^^d his 
b^gW fefin^fi-^rf g?BWtei wd V^M qf ^rp^^jindjiis 'K^:frf 
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defence, and ihe splendid monuments by which lie has endea- 
voured to give eternity even to his perishable remains, are gra- 
dually destroyed ; and those structures which have rented the 
waves of the ocean, the tempests of the sky, and the stroke of 
lightning, shall yield to the operation of the dews of heaven, of 
frost, rain, vapour, and imperceptible atmospheric influences ; 
and OS the worm devours the lineaments of his mortal beauty, so 
the lichens and moss, and the most insigniiicant plants, shall feed 
upon his columns and his pyramids, and the most humble and 
insignificant insects shall undermine and sap the foundations of 
his colossal works, and make their habitations amongst the 
ruins of his palaces and the falling seats of his earthly glory. 

GEOLOGY. 

10. Norway has not been materiaUy elevated above the level of 
the sea for ihe last 800 years. — The history of the small island 
of Munkbolm, on the coast of Norway, is interesting, as con- 
nected with a well known speculation, namely, that which 
maintains that the land of Scandinavia is gradually rising above 
ihe level of the sea, through the ageney of some subterranean 
power. M. Everest says, " The history of this small isle weighs 
strongly against the rise of Scandinavia, as a general proposi- 
tion. Its area is not greater than that of a small village, and, 
by Ihe official survey, its highest point ia said lo l>e 23 feet 
above the mean high -water-mark (that is, the mean between 
neap and spring tides). An extreme spring tide may rise 3 feet 
higher, thus leaving 20 feet for the highest point. But the 
Swedish rate of rise is slated at 40 inches in a century. Now, 
A. U. 1028, or 800 years ago, a monastery was founded there 
by Canute the Great ; and, in 995 (^3 years before that time), 
it was in use as a common place of execution, and the famous 
Hagen Hlade Jarl's head was nailed to a gibbet there. Take 
the first rf these periods, 1028 ; then, 40 x 8 =: 820 inches, or 
26 feet 8 inches ; so that this rock must tlien have been below 
high- water-mark, acconUng to this supposition. It is not likely 
that, in such a state, it would have baea chosen as the site of a 
building."— Erercai'* Travels through Norway. 

11. Fossil Insects in lower Oolile, at Solenhof. — In the cabi.: 
netrflheHoyal Academy of Munich, there are many apeoil- 
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mens of foiisil uisectK, found in the oolite limt^sioni.' of Solenbof. 
The foUowiiig are mentioacd by Wagiier. Thirty species, many 
imdescribed, of the class Crustacea ; f*veral species of ihc genera 
jfiechna, A^on, Myrraeleoo ; so" that, at the time of the de- 
position of this limestone, there livwi at least three genera of 
Hymenoptcrous insects. A fusMi Sirix, in the collection, may ' 
be considered as the representative at that period of the order 
Neuroptera. Von Schlotheim tiieniiona an inipressiuii in this 
limestone of an insect, which he conjectures to be nearly allied 
to the moth named Sphinx ligustri ; and also a fossil lieetle, 
allied to the genus Cerambyx. The Spider class ap[>ears to 
have existed also at this time, as is shewn by a fo&sil nearly al- 
lied to the Solpuga Fabr Galeodes of Olivier. 

12. Antique Green Porphyry. — In the Island of JElgina, one 
of the Greek Islands, Captain Boblaye, a French engineer, dis- 
covered rocks of antique green porphyry (opliile), which he 
refers to the porphyries of the coal formation. 

13. DuraifUity qfStoiiea. — When the felspar of the granite 
rocks contains little alkali, or calcareous earth, it is a very per- 
manent stone ; but when in granite, porphyry, or syenite, either 
the felspar contains much alkaline niattt-r, or the mien, schorl, or 
hornblende, much protoxide of iron, the action of water contain- 
ing oxyg^i and carbonic acid on the femiginous elements tends 
to produce thti disint^raUon of the stone. - The red granite, 
black syenite, and red porphyry of Egypt, which are seen at 
Rome in obdisks, columns, and sarcophagi, are amongst the 
moat durable compound stones ; but the grey grai^tes of Cor- 
uca and Elba are extremely liable to undergo alteration : the 
felspar contains much alkaline matter, and the mica and schorl 
much protoxide of iron. A remarkable instance of the decay 
of granite may be seen in the banging tower of Pisa ; whilst the 
marble pillars in the basement remmn scarcely altered, the gra- 
nite ones have lost a considerable portion of their surface, wbicji 
falls off continually in scales, and exhibits everywhere st^ns from 
tfae formation of peroxide of iron. The kaolin, or clay, used in 
most countries for the manu&cture dS 6ne porcelain or china, 
is generally produced from the felqiar of decomposing granite, 
in which the cause of decay is the dissolution and separation of 
the alkaline ingredients. Water is capable of dissolving, in 
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larger or smaller propurtions, most trompuund bodies ; and lliu 
calcareous and alkaline elements ol slonea are particularly liable 
to this kind of uptiatiuii. When water holds in solution carbo- 
nic acid, which is always the cose when it is precipitated fi-om the 
atmosphere, its power of dissolving carbonate of lime is very 
much increased ; and, in the neighbourhood of great cities, 
where the atmosphere contains a large proportion of this prin- 
ciple, the solvent powers of rain upon the marble exposed to it 
must be greatest. Whoever examines the marble statues in the 
British Museum, whieh have been removed from the exterior of 
the Parthenon, will be convinced that ihey have suJlereil fioni 
this agency ; and an eSect so distinct io the pure atmos])liere 
and temperate elimate of Athens, must be on a higher scale in 
the vicinity of other great Kuropean cities, wliere the lOLianmp- 
tion of fuel produces carbonic acid in large quantities. 

BOTANY. 

14. On Columba Root. — Cuhmibit Root has long been a well 
known article of the Materia Mediea, and esteemed a valuable 
medicine for rectifying the tone of the stomach and alimentary 
canal, when injured by such diseases as cholera and dysentery. 
The plant grows in the countries of Mozambique and Querimbu 
on the east coast of Africa. The avithoriiies at the Portuguese 
settlements there have endeavoured to preserve to themselves a 
monopoly of die medicine, and they long succeeded in doing so. 
In the year 1805, however, a single plant was brought alive to 
Madras by M. Fortin. This specimen grew and flowered there, 
and wa? described by Dr Andrew Berry, then of the Medical 
Board of Fort St George, now of Edinburgh, It proved a 
dicecious plant ; and Dr Berry correctly remarked, that it was 
closely allied to the genua Menispermum. The individual 
growing at Madras was a male. Willdenow and Sprengel in- 
serted the plant in their systems under the name of Menisjier- 
muii palmaturo. Sir J. E. Smith, in Recs' Cyclopoedia, con- 
jectured that it had been carried from Columbo, in Ceylon, to 
the East Indies, and had thus derived its name. This, how- 
ever, was a mistake, it being known in Africa by the name of 
Kalumba. De Candollc afterwards determined that tlie plant 
properly belonged to the genus Cocculus, but regretted that he 
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hat! no means of tJescribing-the female flower or the seed. After 
the lapse of twenty years, an enterprising naval commander, who 
was tbnd of botany (Captain Owen), happened to be stationed 
in the Mozambique Channel, and of course had a good deal of 
intercourse with the natives on the coast. He succeeded in 
bringing away from the port of Oibo, many cases containing 
hving plants of both sexes. Some of these were taken to Bom- 
tray, others to the Isle of France, and some to the Seychelles 
Islands. All the plants left at the Mauritius proved male; but 
females appeared among those at the Seychelles, and from thence 
some female plants were transmitted to the King's garden at the 
Isle of France ; »> that the multiplication of the plant by seed is 
now certain. Professor Bojer of the Mauritius has sent home 
drawings and descriptions of both sexes ; and Professor Hooker 
of Glasgow has just published these in the Botanical Magazine, 
t(f which he is the able conductor. A tincture had been made 
from the roots of plants grown at the Mauritius, according to 
the formula of the I^ondon College : it was found to be stronger, 
and to have a more grateful and aromatic flavour, than that pro- 
cured from Apothecaries" Hall. We are happy to add, that 
living plants have been sent to this country by Mr Telfair of 
the Isle of France, and have been received both by Mr Barclay 
of Buryhill and by the Glasgow Botanic Garden. 



IS. Nature of Respiration.— My itlca is, that the common 
air inspired enters into the venous blood entire, in a state of 
dissolution, carrying with it its subtile and etherial part, which 
in ordinary cases of chemical change is given off; that it expels 
from the blood carbonic acid gas and azote ; and tliat, in the 
course of the circulation, its etherial part and its ponderable 
part undergo changes which belong to laws that cannot be con- 
sidered as chemical, — the etlierial part probably producing ani- 
mal heat and other effects, and the ponderable part contribut- 
ing to form carbonic acid and other products. The arterial 
blood is necessa'^ ~ '' thefunciions of hfe, and it is no less 
connected with ' of the muscles and the sea^bility 

of the nerves, t formance of all the secretitMis. — 

Sir H. Davy. 
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16. Cvttl&fiah Fishery. — A curious account has been pub- 
lished by M. Pilaje, of tke uncommon and important Cuttle- 
fish (Sepia) fishery on the coast of Newfoundland. It is the 
Loli^ piscatorum oi auXhors. It occurs in vastabuudance, but 
at diffCTent times, on different coasts ; for example, at St Pierre 
in July, on the southern coasts of Newfoundland only in Au- 
gust, and in Bonne Bay first in September. Its vast shoals 
present a curious appearance, by their strongly twisted compact 
fonu. When they approach, hundreds of vessels are ready for 
their capture. A cylindrical polished piece of lead, of which 
one end runs into a number of hooks, is used as a bait. When 
it occurs In great numbers, a person can take a thousand in the 
space of an hour. At this season of the year, the sea on the 
coast of St Pierre is covered with from 400 to 500 sail of Eng- 
lish and French ships engaged in the Cuttle-fish fishery. The 
Cuttle-fish is sometimes eaten, but the proper object of their 
capture is Lhc using them afterwards as bait in the taking of the 
cod and other fishes that afterwards appear on the coast. In 
Mr Cormack's paper in vol. i. p. 37, of Edinburgh New Philo- 
sophical Journal, the reader will find an interesting ac(x>unt of 
ihe Cuttle-Gsb a& a bait in the cod-fishery of Newfoundland. 

17. Anatifera Vitrea or Vitreoiia Barnacle. — This species, a 
native of the Mediterranean, is not, like the others, fixed, on the 
contrary, is a free pelagian molluscous animal. It suspends \u 
self, like the lanthina, at the surface of the water by means of 
white translucent ^r-vesicle.s. These vesicles are connected 
witli the fleshy pedide ; by their uieans the animal floats freely 
on the surtiice of the water, but it can ,^ao sink itself at plea- 
sure. 

18. Mortality among Leeches. — That atmospheric changes 
have a remarkable influence upon leeches, is a well established 
fact. In 1825, M. Derheims of St Omer, ascribes the almost 
sudden death of them at the approach of, or during storms, to 
the coagulation of the blood of these creatures, caused by the 
impression of the .atmospherical electricity. This opinion, which 
at that time was the result of theory, he ^pnfirraed, in the month 
of March last, by direct experiment, 

19. Selemniies, — Baspail, who enumerates 250 species yt'tljis 
gequB, maintains that they arc,(iot shells of aniipftls, ]»i}. (jH'^, 
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neous appendages of a marine unimsl, perhaps uUktl to ihf 
Echinodc-rmata, 

trnvr PCBLICATIONS. 

so. A Concise System ^Mathematics, in Theory and Prac- 
iicc,Jbr the use of Schools, Private Students, and Practical Men. 
By Alexander Ingram, Esq. Edinburgh. — We have carefully 
examined this valuable work, and find it throughout excellently 
calculated for the purposes stated in the title. The matter is 
well selected and judidously arranged; the practical rules aru 
^Ten with great clearness, and the illustrations prove the 
thorough knowledge of the late excellent author, in all the prac- 
tical details of this important branch of education. It is neatly 
and correctly printed, and, what we consider of importance in a 
work of this description, is remarkably cheap. 

21, Jn American DicHonary of the English Lanffuage; hy 
Noah Webster, LL.D. 2 vols. 4to. New York. — In this work, 
Dr Webster has exhausted the labour of a long life, and, in 
search of materials, vidted the Royal Library at Paris, and the 
libraries of the English Universides. Of his etymological re- 
searches, I feel myself but imperfectly qualified to judge, my 
own studies having lain in a different department. I know, 
however, that he entered on these pursuits more than thirty 
years ago, with an ardent admiration of the writings of Home 
Tooke; and that, extending his inquiries to the eastern dialects, 
which were unknown to that writer, he has gradually embraced 
more than twenty languages within the circle of his investiga- 
tions, and made (hem all subservient to his researches into the 
ori^n and progress of our own. That these inquiries should 
present many things of doubtful probability, is of course to be 
expected. That many new relations between our own and 
other languages are pcHnted out, and that much light is thrown 
on the radical meaning of Words, will, I presume, be obvious to 
all who take an int^est in such discussions. The number of 
these, however, in this country at least, b comparatively few ; 
and, to others, such inquiries will present a perfect blank, or 
will perhaps afford a fruitful theme for ridicule. This work, as 
a defini^ dictionary, I have been led, from the nature of my 
pursuits, to examine with close attention. I have even collated 
the greater part of its pages with Todd's edition of Johnson'a 
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Dictionary. In this rrapLct, ilie iiniirovements appear to me to 
be nuuicruus, and highly important. Many thousands of the 
most common senses of terms were either overlooked by Dr 
Johnson, or have found their way into the language since his 
time. In scarcelv a single instance have liiese deficiencies been 
supplied Ity the English editors, or even the most glaring eiTors 
corrected. That the dictionaries of our language are fifty years 
behind the progress of knowledge among the Enghsli nalton, as 
recorded in our books, is a fact conceded by every one who has 
taken the pains to examine the subject. Dr Webster, besides 
adding very largely to the number of definitions, has given to 
them, in a great degree, the precision of modern science ; and 
although every attempt of this kind musi, from the nature of the 
case, be liable to many imperfections, we cannot but think that 
he will be ultimately regarded as having carried forward Eng- 
lish lexicography as much beyond the point where it was left 
by Johnson, as Johnson himself advanced it beyond the pro- 
gress of his predecessors. Like most men who have long con- 
templated the irregularities of English orlhograpky, Dr Web- 
ster has been too anxious, probably, to accelerate its slow pro- 
gress towards stricter analogies?. His alterations are not indeed 
very numerous ; but supported as they are by general prin- 
ciples, and harmless as they are at all events, he will still un- 
doubtedly be liable to the charge of " the affectation of spelling 
better than his neighbours." We were afraid that the real me- 
rits of this excellent work would be overlooked for a time. In 
this, however, we have been deceived, for a British edition of 
this Ameiican Dictionary is in the course of publication, which, 
we understand, will rival the splendid American edition. 

aa. French edition qfBerscUus'a Clienlislry condemned. — Di- 
dot in Paris, says Berzelius, in a letter to Kastner, commenced 
a French translation of my book on Chemistry, which is an- 
nounced as an entirely new edition. Unfortunately, however, 
the undertaking has misgiven. Jordan, the translator, a person 
unknown to me, is no chemist; hence the tirst volume, which has 
already appeared, teems with the grossest errors. At my re- 
quest the second volume, which is even more wretchedly exe- 
cuted than the first, has not been published. What Didot will 
do in these circumstances I know not ; but the translatioa of 
Jordan I shall never sanction. 
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itiag. 
8«|>t. 15. To J. AtTcmsoa, Clj-de Butldin)^ Glaaguiw, for hia '^ imprQve- 
menti in the ConcentrBting and Bvaporaling of Cane Juice, Sa- 
lulionii of Sugar, and other l-'ltiidB." 
To T. Cobb, Calthorpe House, Brad liuri, Oxford, forhta "im|iruic- 
ments in the mmufertare of Pitper, intended for the walls nf 
rooms, Hud in the appomtus for efTecting the same." 
IS. To T. Westvdod, Middlesex, watchmaJccr, fiir hU " imprm'enientj 
In Watches and Time-keepers." 
To J. Bkowv, Clerkenwell, watchmaker, tVir his " improveniEnts 

appUMbleto Watches and other Horologicnl Machines." 
To M; Ttlh, Warwick Lane, brass-founder, fur his " improve- 
tilenta in the construction of Water-closets." 
30. To J. MooHE, Bristol, for " Machinery ibr propelling carriagea, 
ships, or other tloating btxlies ; and Apparatus for condensing the 
steAm of the steam-enjfine, after it has propelled the steam- 
engine pitton." 
To Lifiutsnant M. RonoEii, Bojal Navj, Strand, London, fiir his 

" improvements in the construction of Cat-head Stoppers." 
To T. Bahks, Fatrecroft, civil engineer, for his " improvements in 
Sleam-engiaes." 
Oct.?. ToP.D«acnoiKiLi.ES,Fenchurch8treeI, London, for his "improve- 
mcBts in> Apparatua for remoring the down ftoa cotton and cer- 
tain other &brica, bj singeing." 
IS. To W. Chuscb, Heywood House,nearBlrminghain,fiir "improve- 
ments in Machinery fir phipelling vessels hy steam, and in 
Bcrflen «ppQeaUe to tbk MAe, and ahb to* other pirrpDKS." 
ToW. CHDKiia, Htpwotd tiovtai nearr BI^nlngfaSKl,'foThi>''lm- 
p^oy^enta in, on, or upon iDstruments for aharpeniog knives 
and other edge-tools, and the Machinery c' Apparatus for mauu- 
bcturing tlie same." 
38. T)>^:J'.'FiTi.xes,'i$riietl^^, AhddieMtjfftrhls'HiitipMived'He- 
daUlcd'pDwel^'qi^UiablBCil'iKMMnely brdMgreB«'blii&" 
Nov. 2. To 6- DAitajEy E&n^n^m, fttfiii8''Srif-actingAirarGMB^Vj 
lator or Stopcockf A)r governing the Sow of: ^ oi gas, which may 
be apfUled to other purpoees." 
To J. MiccitxiiT, Esq. Great James' Street^ Bedfbrd How, ton. 
doai ' fet "Imfhivtitii&li' bi thfr raettiod titmia&AetSi^ 1^ aild 
Hill.«tdBe0 fbrgriaQin^'' 
To Colonel J. Tivey, Piccadilly, ibr " improvements in Steul- 

boilers, and in carriages or apparatus connected therewith." 
To J. SOAMi jilnior, Spiltalfielila,' soap-mater, for his * preparation rf 
■■■ i i cimin'materW p*«aifce4'»nD!f tt'v¥RM:3t(teffuBit*ii«-, ainff^' 
applicatidn tberteof to thepnr^olesof afibrdlflg XdghV sAd^tbe^' 
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Nov. 3; To J. TtTcnrE, Mukmamdth^ brewer, foriit* <*£xplMlmg Shot or 
Projectile." 
To J. Stswa&t, Oeorg&flti^eet, EttstoM'Squnte, fbf hid' *< improve- 

ments in Picno-foiteft.*' 
To J; OowBitBOir, £iq. Oitjr Rcttd, iW Mff ^^ftiifMDVments in the 

raafdiifliky fbr Btekiiig Bricltt.^ 
To F« NAI8B StcisriSAiuMi Esq. WdhTy SdfiidrseC, fyr Bift '' improve- 
ments in the manuHusttire or tLpp^katiaii of Sflktf^ niiked or com- 
l4Md witiK^(ftfaaf itttd^^^ 
7* To: W. Qoocn4 I^don, ibr Ids *« httpfo^m^U '1m ^btXhs of different 

descriptions.*' 
10. To J>^ lliACDOV^At, Efiiibargh, fi<>r«ltulttiri8t!^ftf iud^iinprove- 
ments on S;^^ringeS, applicable td garden^ aM- other purposes." 
To J; OsTLCm^ BIrmingfaiun, for *^ imfyrof eiile^ in'thl^ construction 
o^CSiiss an^MMal Chandeliers, and tytl^ ^airiides'ftir^omamental 
lighting." 
12. To t. GiB^ Ctttyfyrd MiU^ Keht, fot «* imjihyv^ments inibachi- 

' naty fbr Cttftii^^Marbl^ Wy)od, and bttiet stibsfanc^." 
17. T6^ X #. Boifi^birV Mlddleses^, fbf h6 ^iidpt&^eHa&enis in Ships' 

Scuppers, and which may be applied to dt!iei^'p\ii')HMl!^" 
21. To-TL aiBTKEir, Esq. Fioniiv^'s Ixifi) L6iid6t^flif^imptof^ent8 
in Dtesding Woolkto Olbthi^'^ 
To W. Cltttterbuck, Gloucester, for ** iiiipm^effl^'t In the Shears 
used for cutting or cropping of Woollen Cloth, and dther fiibrics 
requiring shearing!" 
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1829. 

Bec^ 17% To C^H^ABXxs^Bftoox of Melthom MUOs, near HuddeiMdld, in tli^ 
county of Yoi^, cottbn-spxi&irer, fbr an inventib^ of '' certain 
Improvemeiits ih MiwhiDery fbf' Spinntng Ciofttofl, 4nd other Gi- 
birous iUbstanficsi'^ 
17. To James Soames junior, of Wheeler Street, Spittaifields, in the 
county of Middlesex, for an invention of '^ a New Preparation or 
Manu&cture of a cerl^dn Material produced from a Vegetable 
Substance, and the application thereof to the purposes of affording 
light, and for other Uses." 
1830. 

Jan. 25. To John Tucker of Hammersmith, in the county of Middlesex, 
brewer, for an invention of " an Exploding Shot or Projectile." 

Feb. 2. To John Revere of New York, in the United States of America, 
now residing in the parish of St James, Westminster, Doctor of 
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Medicine, for an invention of '' a New Alloy, or Compound Me- 
tal, applicable to. the Sheathing of Ships, and various other useful 
1830. purposes." 

Feb. 2. To Edward Daxxtits and James Daketxe, both of Derby Dale, 
in the county of Derby, merchants, for an invention of "^ a Ma- 
chine or Hydraulic Engine* fat applying the power or pressure 
of Water, Steam, or other Alaatic Fluids, to the purpoae of work- 
* ing Machinery, and other uses requiring power, and applicable to 
that of Rainng or Fcnrdng Fluids.** 

8. To George Straker, of South Shidds, in the county of Durham, 

ship-builder, for an invention of ^^ an improvement in Ships Wind- 
lasses.'* 

9. To James Ramsat and Andrew Ramsat, both of Greenod^, in 

North Britain, cordage and sail-cloth manu&cturers, and Ma^ 
THEw Orr of Greenock foresaid, sailmaker, £»r ^ an Improve- 
ment in the Manu&cture of Canvas, and Sail-cloth for the making 
of Sails.** 

13. To Thomas Johk Fuller of the Commercial Road» limdiouae, 
in the county of Middlesex, Civil Engineer, for an invention of 
^ an improved Mechanical Power applicable to Machinery of dif- 
ferent descriptions.** 

16. To Attom Berkhard of Finsbury Circus, in the county of Mid- 
dlesex, engineer, for an invention of ^ Certain Improvements on 
or additions to. Wheels or Apparatus for prop^ling Venels, and 
other purposes.** 

19. To John Braxthwaite and John Erissok of the New Road, 
London, for an invention of '^ an Improved Method of Manu- 
facturing Salt." 

26. To Patrick Dawson, distiller at Lillybume, for an invention of 
^' an Improvement in the Apparatus used for Distilling.** 
To Robert Busk of Leeds, in the county of York, gentleman, for 
2m. invention, in consequence of a communication made to him 
by a certain foreigner, residing abroad, '' of certain Improve- 
ments in Apparatus used for Distilling and Rectifying.** 
Mar. S. To John M^Innes of Auchenreoch and of Woodbum, in the coun- 
ty of Stirling^ Esq. for an invention of ^ the Manufoctuie or Pre- 
paration of certain substances, which he denominates the British 
Tapioca, and the Cakes and the Flour to be made from the 



same.** 
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Age of Mountuns, remarks on the, 293 

Age of the Pyramids, 337 

Alexander, J. E. on the Salt t^ke Inder in Asiatic Rngeia, 18 

Ancient Flora of the Earth, remarks on the, 112 

Ancient woods of Scotland, remarks on, 105 

Ancient roads of the Peruvians, account of, 53 

Arctic R^ons, remarks on the, 65 

Arnott, G. A. W. Esq. notes on the h^a-hya or milk-tree, 318 

Barley, observations on the growth of, 154) 

Bischoff, Dr, on the chemical constitution and temperature of Springs, 26 
BoDsdof, Professor, his description of an apparatus for evaporation, 278 
Bou&, Dr, on the secondary rocks of the Alps and Carpathians, 176 . 
Bojanus, the comparative anatomist, notice of, *^00 
BrewHterile, on the chemical constitution of, 355 
Brown, Mr Robert, jiis additional remarks on active molecnles, 41 
Buckland, Professor, on a new pterodactylei fossil ink and pens, and 
coprolitea, SI 

CandoUe on the relative conductibility for caloric of different woods, 131 

Caaper Hauser, account of, 134 

Capillary action, remarks on, 260 

Cat, domestic, on die origin of the, 146 

Caves, containing bones of extinct animals, notices of, 197 

Caucasus, Monnt, observations made on, 194 

Celestial phenomena from Jan. 1. to March 1. 1830, 187— April 1. to 

July 1. 1830, 381 
Chalk, on supposed vegetable remains in, 313 
Cherry Islanil, geology of, 144 

Chronometers, plan for ascertaining the rates of, 160 
Cod-fishery, bait used in the, 204 
Columba root, observations on, Sd'3 
Collier, Mr, on the tripang, 46 
Condor, on the lofty Bight of the, 142 
Connell, Mr Arthor, on Brewsterite, 355 
Copper, experiments on the action of acids on, 329 
Coprolite, or fossil faeces, observations on, 21 
Cordillera of the Andes, observations on the, 350 
Corviaart. biography of, 9 
Craigleith quarry, gigantic fossil plant of, 195 
Cuttle-fish fishery, 395 
Cuvier, Baron, his biography of Halle, 1— Corvisan, 9— 
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DeU Rive on Uio conductibility of wood for caloric, 131 

Deluge, obaerrationa on the, 327, 366 

Doa, Mr DaTid, on the affinitiea of Vellosia, Barbaceuia, Glaus, Ab- 

caba, Viviana, Deutzia, aod RobiacetP, I64 — on Rosa berbeii- 

folia, 175 
Dntrochet, M. on a periodical spring on the Jum, 307 

Earth, on the formation of the, by Sir H. Dary, 330 
Egg of omithoryochus, obserTatioDB on the, 149 
E^s of birde, obserratioQa on the colours of, 96 
Egypt, on the early higtory of, by Baron Cuvier, 331 
Eqniseta or horse-tail, on their chemical nature, 100 
Enropean mountains, their geological age considered, S93 
ETSpoTHUon, apparatus for, S78 

Fuquharson, Rev. Jatnej, on the Herpentine rocks of Dee Side, 314 
Pubery, cod, bait oaed in, 204 

Fleming, Dr, reply to Mr Conybeare on the climate of the Arctic Re- 
gions, 65 
Flora, ancient of the earth, remarks on the, 113 
Forests of Scotland, on the ancient, 105 
Furnaces, blast, heated air used in, 205 

Gad-fly, observations on the human, S64 

Gas, inflammable, native sources of, 103 

Geology of Spain, on the, 267 

Goethe on the metamorphose s of plants, 162 

Grabam, Dr, on new and rare plants in the Edinburgh Ruyat Botanic 

Garden, 183, 368 
Grouse, description of several neir species of, 37S 
Growth of wheat and bariey, observations on the, 154 
' Greece, dryness of the atmosphere of, 1 90 
- " on the early history of, by Baron Cavier, 342 

Halle, M. biography of, I 

Hartwell, M. Victor, examination of some minerals, 3S 

Hart, Mr John, description of a heating apparams, 175 

Hansmann, Professor, on tlie geology of Spain, 267 

Hermann, M. account of pyrophylUte, 40 

Herrings, periodical appearance of, in Highland lochs, 199 

HofiinanD, M. on the geology of Rome, 76 

Holotburia tubulosa, an article of commerce, 40 

Hya-bya, or Demerara milk-tree, account of the, 315 

Innes, Mr Geoi^e, celestial phenomena, 187, 381 

Insects, on their domestication and geographical disti ibution, 368 

Inder, salt lake of, notice regarding the, 18 

IrcKQ, improved mode of smelting, 205 

Jameeonite, a new mineral species analyzed, 292 

Jacdine, Sir Wm., queries regarding salmcm and tronts, 356 

XeiUiBu, Professor, on the geology pf Spitsbei^n awl Cherry btwci) 
144 
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Kinfaims meteorological register for 1829, 378 

Larva of an OBstrus lodged in the arm of a sulor^ account of a, 286 
Limestone,, analyses of, 364 

Manis pentadactyla of Ceylon, account of the, 58 

Man, on the early history of, by Baron Cuvier, 326 

Mantell, Gideon, Esq., on supposed vegetable remains in chalk, 313 

Memnon, statue of, on the noises heard at the, 260 

Miargyrite, a new mineral described, 292 

Milk, on various preparations of, by the Kalmucks^ 360 

Milk-tree of Demerara, account of, 315 

Molecules, active, Mr R. Brown on, 41 

Mountains, on the age of different classes of, 293 

Nakuh, remarks on the noises there, 74 

Nepenthes distillatoria, Dr Graham's account of the germination of, 

371 
Noises, on peculiar, heard at particular places, 258 

(Estrus Hominis, or gad-fly, observations on, 284 
Omithorynchus, on the egg of the, 149 

Parasitic animals, remarks on, by Baron Cuvier, 101 
Patents granted in England, 205, 398 

in Scotland, 208, 399 

Pelasg^, notes on the, by Baron Cuvier, 345 

Peru, on the perpetual snows of the Cordillera ol, 311 

Peruvians, remarks on the ancient, roads of the, by Dr Gillies^ 53 

Peruvian mountains, heights of, 353 

philosophy of nature, remarks on the, 152 

plants, on the metamorphoses of, 162 

Polybasite, a new mineral, an account of, 148 

Pterodactyle, account of a fossil, species of, found in the lias, 21 

Pyrophyllite, analysis of, by M. Hermann, 40 

Roads, ancient, of the Peruvians, notices regarding the, 53 
Robertson, Rev. A., of Inverkeithing,^ the limestones of Charlestown, 

364 
Rodu, secondary, of the Alps and Carpalliians, remarks on, 176 
Rome, on the territory of, 76 

winter climate of, 190 , 

Rumford, Count, biography of, 209 

Salmon, queries respecting the natural history of, 358 

Salt lake in Asiatic Turkey, account of, 18 

Salt wells in China, 108 

Sang, Mr Edward, on capillary action, 280 

Serpentine rocks of Dee Side, on the, 314 

Sinai, Mount, remarkable noises heard at, 74 

Smeldng of iron, improvement in the, 205 

Smith, James, Esq., on the milk- tree of Demerara, 315 

Snow line, on its height in Peru, 311 

Society, Wemerian, proceedings of the, 189, 384 
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Sounds, mysUrious, notite oF, 889 

Spain, on the geology of, by Hausniann, 367 

SpUtal, IVfr Robert, eTperiments on Mimuaa pudica, 60 

Springs, fre«h water, at tbe bottoin of the sea, account of, 140 

ibeir chemical constitution and tempcraCiire, 26 

— of iaflamraable gaa in Cbina, 108 

Taberniemontana, a species of, described, wbicb yields milk, 318 

Temperature, on the mean, of the atmosphere and eartb, 333 

Thibet, notice of Dr Gerard's Trarela in, 191 

Thompson, Sir Benjamin (Count Rumford), biopT'aphical acr«unl of, 209 

Tripang, or sea-alug of India, account of the, 46 

Trout, queries respecting the natural history of, 359 

Tytler, P. Esq., on the ancient forests of Scotland, 103 

Waucbope, Captain, description «f an apparatus, or signal-poat, for re* 

gulaiing ebronomuters, 289 
Wemerian Natural History Society, proceedings of tbe, 189, 384 
Wheat, obscrvationa on the growth of, 154 
WbiiefieW, Mr C. T., on the manis pentadactyla, 58 
Wilson, James, Esq., on domestication of insects, 368 
Zinkeoite, a netv mineral, described, 148 



EXPLANATION OF PLATES. 
Plate I.«-HolDthuria tubuloaa or Tn[iang, 4S. 

Fig> !■ The Tripang or Holotburm laid open. The tranapaientok 
lung budlea are represented at a. The ligbter parts oC Ibo 
inteatjne are those containing fluid. The lung is seen at k' 
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gitudinal ban£, and the membrBni?, extended across the , 
terlor extremity, n hich ibnns (and has been termed) vaw 
cloaca. , 

Fig. 3. Is a view of the groups of vessels which, issuing from the 
lunB, form one vessel, which divides immediately into many 
smidl branches, to he distributed to the contiguous inteK)ne> 
On the outer surlace of the intestine is seen a veaaeL, which 
may be traced to the anus, whereit joins the pulmonary vein. 
Fig. 4. A tentaculum ". 
Plate II.— Geognostic Map of the Territory ofRome, p. TS- 
UI — Hart's economical apparatus lor heating apartmenta, p. ITS. 
IV. — Chart of Professor Kupfer's Isogeothermal lines, 
v.— Illustrative of Captain 'Wauchope's Signal-post for regulating 
Chronometers, p. 281). 
VL— Nepenthes distillatfiria or Pitcher.plant of China, its seeds, and 
modec' ■■ ition, p. 379. 

■ The Edluu jefrtu 1 "tiflfl dravJngi inuftndVc of the Tripmig hite been 

l«t b a quarter In Lond 1 depdtilirt mine tidH; by IheauUior. Mr ColUa 

hu again uIIh! for Ipdii II to ui wilhoul delay a f ullhei aciMunt at ihoE 
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